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NAUJOSIOS UGDYMO PROGRAMOS: KELETAS 
REIKSMINGU ASPEKTU 


Rita Makarskaité-Petkeviciené 
Vilniaus universitetas, Lietuva 


Kiekviena sistema ar sritis laikas nuo laiko susiduria su vienokiais ar kitokiais 
i8Stkiais. Pavyzdziui, kazkas ima ir moraliai pasensta, nebeatitinka laikmecio aktualijy, 
to todéel ivyksta kad ir nedidelés transformacijos. Jos vyksta ir 8vietimo sistemoje, nes 
atsirandan¢cios naujos ugdymo aplinkos ir priemonés, besikeiciantys ugdymo kontekstai, 
pasaulinés aktualijos duoda zenkly, kad esamam ugdymo turiniui ,,reikia remonto“. Kita 
vertus, kalbéti apie Svietimo raida, o juo labiau apie jo perspektyvas — visai nedékingas 
darbas (Lamanauskas, 2011). Tad keiciasi ugdymo turinio gairés. Be to, laikas Siek tiek 
pakoreguoja ugdymo sriciy bei dalyky sampratas, mokyklos vizijq. Taigi, bendrujy 
programy kirimas ir jy atnaujinimas — nuolatinis vyksmas. PrieS keturis metus imtasi 
atnaujinti bendrasias programas, 0 2022 m. rugséjo ménesj jos patvirtintos. Negali sakyti, 
kad smarkiai pasikeité bendryjy programy forma, i8vaizda ar turinys tapo neatpazistamu, 
taciau kiekvienas mokytojas mato ir programos naujoves — septynias kompetencijas su jas 
sudaran¢iais sandais, ir kaip kiekvienas mokomasis dalykas prisideda prie 814 kompetencijy 
ugdymo; jvardytas pasiekimy sritis ir pasiekimus, apraSytus pasiekimy lygius. 

Svietimo bendruomené jautriai reagavo j prie’ kelis metus pradéta ugdymo turinio 
atnaujinimo proces, naujy programy rengima. Zodis ,,jautriai* talpina daug: jsitraukiant 
ir dalyvaujant jy rengime, dalyvaujant susitikimuose su rengéjais ir uzsienio ekspertais, 
svarstymuose, mokymuose. Zinoma, buvo ir skeptiky, kuriems niekas negerai. DazZnas 
iS ju programos ir Siandien néra perskaites iki galo, bet turi nuomone, nes jj yra i8tikusi 
,atmetimo“ reakcija. Deja, toks pozitiris labai trukdo mokytojo ir mokiniy pedagoginiam 
susitikimui. O jy kasdieng bina ne vienas. 

Visgi, zvelkime optimistiSkai. Pati vedziau daugiau nei dvideSimt mokymy 
priesmokyklinio ugdymo pedagogams, kurie pirma kartqa susidtré su prie’mokyklinio 
ugdymo programa, kuri organi8kai dera su pradinio ugdymo programa ir labai skiriasi 
nuo ikimokykliniam ugdymui rengty programy ar ankstesnés prieSmokyklinio ugdymo 
programos. Pasitaiké vienas kitas skeptikas, ta¢iau dauguma mokytojy, yra pasirengusiy 
priimti naujaja programa, norin¢iy perprasti jos subtilybes, nes tikimasi, kad dabar ugdymo 
turinys bus konkretesnis, 0 vertinti vaiky pasiekimus, juos stebéti, dokumentuoti, apraSyti 
bus lengviau. 

Taigi, Sie metai tai lyg ir bendryjy programy prisijaukinimo, pazinties ir gilesnio 
supratimo laikotarpis. O nuo kity mokslo mety imsime jomis vadovautis. 

Programose numatytas ne tik privalomas (70 %), bet pasirenkamasis mokymosi 
turinys (30 %). Gali biti, kad kai kur bus sunku atskirti, kur ugdymo procese privalomas, 
o kur pasirenkamasis turinys, nes pastarasis organi8kai pildys, plés ar gilins privaloma 
turinj. Dalykininky bendruomenés aptaré tokj ugdymo turinio suskirstyma, pateikée 
savo sitilymus. Neatsitiktinai daugelis pasirenkamojo mokymosi turinio démenyje mato 
didele prasme — ne ,,iSeiti* programa, bet jsiklausyti j vaika, atliepti jo poreikius. $j laika 
mokykly bendruomenés galés panaudoti igyvendindamos savo sumanymus. Mokiniams 
aktualy ugdymo turinj bus galima realizuoti pazistant gimtajj kraStqa, jo gamta ir zmones, 
prisidedant prie bendry vietos bendruomenés projekty igyvendinimo. 
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Beje, kalbant apie kraSto pazinima, norisi priminti 2015-2016 metus, kai Valstybiné 
saugomy teritorijy tarnyba prie Aplinkos ministerijos, jgyvendindama projekta 
»Ekologinio $vietimo plétra saugomy teritorijy direkcijose“, i8leido 28 metodinius — 
pazintinius vadovus (leidinius), skirtus moksleiviams ir mokytojams, taip pat placiajai 
auditorijai, besilankan¢iai nacionaliniuose ar regioniniuose parkuose. Kodél prisiminiau 
Siuos leidinius? Todél, kad vienuose mokymuose apie Siuos leidinius uzsiminus, tik 
vienas kitas mokytojas apie juos buvo girdéjes. Nors leidiniai ne nauji, bet ir nesenstantys. 
Jie per daug geri, kad likty nezinomi. Tai lobis ne tik gamtamokslinio, visuomeninio 
ugdymo mokytojams, bet ir pradinio ugdymo, kalby specialistams. Beje, dvylika Siy 
leidiniy yra iSversti ir 1 angly kalba. Gali biti, kad ir angly kalbos mokytojai ras idéjy 
savo pamokoms. Gaila, kad dar yra mokytojy, apie juos nezinanciy. Galvojant apie 30 % 
turinio, kuri mokytojas ar mokykla gali savo nuoziiira realizuoti, Sie leidiniai gali biti 
nejkainojami del keliy priezasciy: 

e Pirma, mokytojams, organizuojantiems i8vyka i kurig nors saugomga teritorija, 
leidiniai padéty pasirengti, nes juose patraukliai pristatoma iSskirtiné parko 
verté (savitas kraStovaizdis, gamtos ir kultiiros vertybés, savita biologiné 
jvairove, nematerialusis kulttiros paveldas), pateikiami zygiy marSrutai. 

e Antra, saugomose teritorijose, kaip minéta, saugomos ne tik gamtinés, bet ir 
kultirinés vertybés, tad skirtingy dalyky mokytojams neabejotinai kils idéjy, 
kaip integruoti skirtingy dalykiniy sriciy turin}. O tai mokytojus paskatinty 
ieSkoti bendramin¢ciy, bendradarbiauti, ko Siandien daznoje mokykloje 
stokojama. 

e = 6Trecia, leidiniuose daug jvairiausiy skirtingam vaiky amziui skirty uzduociy, 
kurias mokytojas gali naudoti savo pamokose. 

e Ketvirta, leidiniy gale pateikiami Zaliyjy pamoky scenarijai, kuriy idéjas 
galima panaudoti panaSias pamokas vedant kitose zaliosiose edukacinése 
aplinkose tiek jaunesniems, tiek vyresniems mokiniams. Tai itin svarbu 
efektyviai iSnaudojant lauko edukacines erdves (Makarskaité-Petkeviciené, 
2018). 

e Penkta, 1 mokyklos gyvenima norime vis labiau itraukti mokiniy tévus. 
Jie kartais ir patys domisi, ie8ko pagalbos, ka prasmingo galéty nuveikti 
laisvalaikiu su savo vaikais. Pasitilykime Siuos leidinius. Tegul jie pazista savo 
kraSta, turiningai praleidzia laika su savo atzalomis, drauge atranda Lietuva. 

Norintiems susipazinti su Siais leidiniai tereikia apsilankyti https://vstt.Irv.It/ 
It/veiklos-sritys/gamtosauginis-svietimas/leidiniai ir pasirinkti vadovai po saugomas 
teritorijas. 

Pasirenkamo mokymosi turinio naudojimas savo nuozitra mokytojams ir 
mokykly bendruomenéms leidZia jj planuoti savaip. Tai jneSa savotiskq laisvés, o kartu 
ir atsakomybés pojitj. Taip pat, tai atveria puikias mokytojy (pirmiausia, gamtos moksly 
dalyky) bendradarbiavimo galimybes. Mokytojy bendradarbiavimas neabejotinai svarbus. 
Pirmiausia, tai jvairiy didaktiniy problemy sprendimas kartu. Tokiu biidu plétojami Sios 
srities gebéjimai. Antra, bendradarbiavimas skatina keitimasi geraja edukacine patirtimi, 
stiprina pasitikéjima tarp jvairiy sriciy specialisty (Lamanauskas, 2014). Tikiuosi, kad 
mokyklos i8mintingai susiplanuos veiklas ir mokiniai turés galimybes ir pazinimui, ir 
saviraiskai, ir savirealizacijai. 
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Summary 
THE NEW EDUCATIONAL PROGRAMS: SOME SIGNIFICANT ASPECTS 


Rita Makarskaité-Petkeviciené 
Vilnius University, Lithuania 


Every system or field of activity faces challenges of one kind or another from time to time. 
For example, something becomes morally outdated, no longer corresponds to the actualities of the 
time, as a result of which even minor transformations occur. They also take place in the education 
system, because emerging new educational environments and tools, changing educational contexts, 
and global current affairs give signs that the existing educational content "needs repair". 

The new programs provide not only compulsory (70%), but optional learning content (30%). 
It may be difficult to distinguish between mandatory and optional content in the educational process, 
as the latter will organically complement, expand or deepen the mandatory content. The use of 
optional learning content allows teachers and school communities to plan it in their own way. It 
brings a kind of freedom, but also a sense of responsibility. Also, it opens up great opportunities for 
collaboration between teachers (primarily science subjects). 
Keywords: educational content, educational environments, learning content 
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NON-FORMAL SCIENCE EDUCATION IN 
CRACOW: BENEFICIARIES 


Malgorzata Nodzynska-Moron 
Pedagogical University of Cracow, Poland 


Abstract 


Non-formal science education is a significant part (component) of general education which includes 
different educational activities carried on outside the framework of the formal system, to provide 
selected types of learning to particular sub-groups of the population. 

The study describes the use of informal education opportunities by the inhabitants of Krakow in 
Poland. Various possibilities offered by living in an old, historic academic city are described. The 
level of knowledge of these attractions by the inhabitants and the level of their use were examined. It 
was examined whether the use of informal education by the inhabitants of Krakow depends on their 
age, level, and type of education. 

Keywords: descriptive study, general education, non-formal science education, science education 


Introduction 


Informal education is a life-long process of shaping attitudes, values, skills, and 
knowledge - based on various experiences and the impact of the educational environment 
(family, friends, work, play, market) and the impact of mass media. Having in mind that 
our society is facing more and more complex problems that remain to be solved for future 
generations, all this requires qualitatively new natural science and technological education 
approaches, for example development of non-formal science education (Lamanauskas, 
2017). Non-formal education has been more and more important in the last decades both 
in Europe and in other countries (Bilbokaite et al., 2018; Marques & de Freitas, 2016; 
Morgan & Kliucharev, 2011; Oyigbo et al., 2021). The number of scientific publications 
on this topic is also increasing. In the WoS database, 173 articles were received for the 
query “science” & “non-formal education”, of which 59 were qualified to the Education 
& Educational Research group. The table below shows a clear increase in interest in this 
topic since 2015. 


Table 1 
Number of Articles in Particular Years in WoS Database for the Query "Science" and 
"Non-Formal Education". 


OD 2023 2 D 2016 ll 
OD 2022 15 D 2015 25 
OD) 202 16 OD 2014 8 
0 2020 17 OD 2013 5 
D 2019 16 OD 2012 3 
D 218 21 OD 2011 4 
O 2017 17 OD 2010 1 
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Since the objectives of non-formal education are broad and diverse, a large variety 
of non-formal learning activities are available, it was decided to investigate who and how 
uses these opportunities for non-formal education that are available in Krakow. 

Krak6éw was the second capital of Poland (from 1320 to 1609), has one of the oldest 
universities in this part of Europe (the Jagiellonian University was founded on May 12, 
1364). currently, Krakow has over 40 universities, many science museums, educational 
paths... and other opportunities for informal scientific education. There are 781,000 people 
permanently living in Krakow, plus about 40,000 students. 


Research Methodology 
Background 


Due to the historical, cultural, and scientific background of Krakow, it was decided 
to investigate how the inhabitants of Krakow use the opportunities for informal education. 
The study involved 729 people aged 12 to 84. They were students of the University of Life 
Sciences in Krakow, their friends, students of the third age university at the University of 
Life Sciences, people associated with the University of Children and Parents at the Uni- 
versity of Life Sciences and children participating in educational projects at the University 
of Warsaw. It can therefore be assumed that these are people familiar with Krakow and its 
educational offer. 

The research was carried out using a survey questionnaire, which included 12 main 
questions that checked what non-formal education offer the participants of the study use 
(YES/NO questions) and 12 extension questions that checked how often they do it. In this 
case, a 5-point Likert scale was used. The survey was anonymous and participation in the 
research was voluntary. 


Study Population 


The study involved 491 women (62%) and 302 men. This is consistent with sta- 
tistical data, in Poland the percentage of women studying is higher than that of men. The 
youngest participant in the study was 12 years old and the oldest 84. However, the largest 
group were young people aged 19 to 29. The largest group were people who had completed 
secondary school (41.3%), 24% had a bachelor's degree and 18.1% had a master's degree. 
Only primary education had 9.6% and post-graduate studies 7%. The level of education 
corresponded to the age of the respondents. The fields of study given by the respondents 
were classified into four groups: humanities (27%), exact and technical sciences (36.5%), 
natural sciences (21.3%) and other (15.2%). 


Description of Activities Available in Krakow 


The research asked about 12 different activities related to informal teaching in the 
field of natural sciences available in Krakow. 
1. The first scientific attraction is the Science and Art Festival. It takes place every 
May at the Main Market Square in Krakow. The Main Market Square is the larg- 
est square in Krakow and the largest medieval market square in Europe (4 ha). 
All universities in Krakow and many non-formal education institutions have 
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their tents in the Market Square. There are also performances on stage. All at- 
tractions are free. 


2. The second attraction is the "open day". Every university, every high school, 


elementary school or even kindergarten has its "open days". They show the ad- 
vantages of the facility - but very often it is accompanied by demonstrations of 
effective natural experiences, interesting workshops for visitors, lectures or even 
theatre performances. All attractions are free. 


3. The third scientific attraction is Matopolska Night of Scientists. It is a popular sc1- 


ence event which has been coordinated by the Matopolska Province since 2007. 
Shows, workshops and laboratory demonstrations, which each year attract an 
increasing number of viewers. Scientists share their work, experience, and pas- 
sion, while contributing to the popularization of science and making participants 
aware of the important role of scientific discoveries. They also present the role 
of scientists in everyday life and encourage young people to choose a research 
career. Participants may conduct spectacular experiments on their own, observe 
and name the laws of physics encountered in everyday life. All attractions are 
free. 


4. The next scientific attraction is the museum night. It is one of the most popular 


cultural events. The event is about making museums, galleries, cultural institu- 
tions, and historic buildings available on a selected day during the night. 


That night, the organizers prepare unique attractions, for example. visiting usually 
inaccessible facilities, concerts, workshops, workshops, and attractions for children, etc. 
Often the ticket price is symbolic (PLN 1 = EUR 0.25). Krakow has one of the richest 
museum collections in Central Europe. In Krakow we have among others: 


State Art Collection - Wawel Royal Castle 

The National Museum in Krakow with branches and galleries 
The Historical Museum of the City of Krakow with its branches 
Numerous university museums 

Church Museums 

Museum Branches of the Society of Friends of Fine Arts in Krakow 
Ethnographic museums 

History Museums 

Military museums 

Martyrdom museums 

Technical museums 

Art museums (art museums) 

Biographical museums 

Literature museums 

Specialty Museums 

Eco-museums 


We can see these collections are very diverse - everyone should find something 
interesting. 


D3 


In addition to numerous art and history museums in Krakow we have numerous 
natural museums, e.g.: 

Pharmacy Museum 

Museum of municipal engineering 

Glass and Ceramics Centre 
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e Geological Museum of the Institute of Geological Sciences of the Polish Acad- 
emy of Sciences 
Museum of illusions 
Geological Museum of the University of Mining and Metallurgy (AGH) 
The AGH Museum and the Experimental Mine 
A pharmacy under the Eagle 
Anatomical Museum of Collegium Medicum 
Polish Aviation Museum 
Pharmacy Museum of Collegium Medicum 
The Natural History Museum of the Institute of Systematics and Evolution of 
Animals of the Polish Academy of Sciences 
Stained glass workshop and museum 
Live Butterfly Museum 
The amber museum 
The Centre for Natural Education of the Jagiellonian University with exhibi- 
tions: 
- Astronomy 
- History of life on earth 
- Systematics of animals 
- Biogeography 
- Biomes 
- Protection of the natural environment 
- Professor's office 
- Anthropology 
- Ethology 
- Mechanisms of evolution 
e Jagiellonian University Museum with exhibitions: 
- scientific library 
- the treasury of Nicolaus Copernicus 
- room of the National Education Commission 
- exhibition of clocks 
- Karol Olszewski's laboratory (the first sprinkled air and oxygen) 
- chemistry museum 
- physics museum 
- exhibition of telescopes 
As you can see, the choice of topics is very large, and everyone can find something 
interesting. Most of the museums have free tickets on selected days. 
6. The Museum of Municipal Engineering is unique because it includes both the Museum 
and the Garden of Experiences. The Museum of Municipal Engineering is located in the 
historic hall of the oldest tram depot in Krakow. It is a unique complex on a European 
scale. The permanent collection consists of cars, motorbikes, and trams. Temporary exhibi- 
tions show the fun of technology and science. 
A branch of the museum is the Garden of Experiences. On the area of over 6 hect- 
ares of the park, there are: 
- devices demonstrating the phenomena of physics, 
- geological exposition "Geo-garden", 
- sensory exposure "Smell", 
- green labyrinth with quotes from Stanistaw Lem. 
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In each season (from the second half of April to the end of October) the garden of- 
fers sight-seeing, participation in workshops, and demonstrations of spectacular scientific 
experiments. 

7. The garden of experiences described above is not the only outdoor activity that 

the inhabitants of Krakow can take advantage of. We also have a zoo in Krakow. 
The zoo in Krakow is a medium-sized zoo. Currently, it exhibits over one thou- 
sand four hundred 1,400 animals, representing about two hundred seventy 270 
species. Endangered animals constitute a large group (over 100 species). The zoo 
is located in the Wolski Forest - a beautiful forest park, unique in large urban ag- 
glomerations. It is a favourite place of rest for the inhabitants of Krakow, with nu- 
merous marked walking routes. Many of them run close to the Zoological Garden, 
which is often a popular destination for walkers. There are bicycle routes and an 
educational path in the Wolski Forest. It is a place where there are several histori- 
cal buildings, for example, Independence Mound for Jozef Pitsudski as well as the 
monastery and hermitage of Camaldolese. 

8. Las Wolski is not the only "green" place in Krakow. There are 5 nature reserves 

in Krakow with a total area of 48.6 ha (0.15% of the city's area): 

- Bielafskie Rocks (1.73 ha) - the subject of protection: spontaneous succession 
processes of forest biocoenoses on rocky terrain, formerly devoid of the forest; 

- Bonarka (2.29 ha) - the subject of protection: geological reserve, geological 
and tectonic faults, abrasive surfaces, exposed Jurassic, Cretaceous and Tertiary 
formations; 

- Maiden Rocks (6.41 ha) subject of protection: Jurassic gorge with limestone 
outcrops, natural beech and oak-hornbeam forest; 

- Rocks Przegorzalskie (1.38 ha) rock with xerothermic vegetation; 

- Skotczanka (36.77 ha) subject of protection: limestone log hill with diverse bio- 
cenoses, fauna stand of xerothermic environments, including rare and endangered 
species of insects. 

9. There are three hundred and fifty-eight 358 natural monuments in Krakow (as of 
2022): 

1 erratic boulder 

1 karst spring 

1 avenue of trees 

355 individual trees of different species 

The avenue of trees is heavily visited on weekends. It leads to several attractions 
in Krakow: Kosciuszko Mound, the Museum of Wax Figures, the historic cemetery, and 
others. It is a popular place for walks. 

10. Tech trails are further outdoor activities. We have 2 Technical Routes in Kra- 
kow: Krakowski and Grzegorzecki. The Krakow Technology Trail is an urban 
route of industrial heritage - the first of its kind in Poland. Its route connects 
the most valuable sites of local industrial heritage, located in the very centre 
of the city and in its close vicinity. It includes 17 buildings and complexes of 
exceptional historical and architectural value, related to industry, communica- 
tion, energy, gas, fire, and flood protection. They were built in the 19th and 20th 
centuries according to the designs of the most outstanding Polish and foreign 
architects, conservators, and builders at that time. The Grzegorzecki Techniki 
Trail - these are five places related to the history of industrial plants in this dis- 
trict of Krakow. 
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11. 12. It was also decided to include the media offer - the Internet and TV - in the 
research. I wanted to compare how many people use informal science education 
without leaving home. 


Data Analysis 


The collected data was analysed using the program https://www.naukowiec.org/ 
program-statyczny.html. This allowed to conclude that the obtained differences between 
the results are significant from the point of view of statistics. Pearson's linear correlation 
coefficient was used to calculate the relationship between the obtained data and the tested 
people, which tells us what the strength and direction of the linear relationship is between 
2 variables. 


Research Results 


All respondents answered 24 questions. 12 questions were single-choice closed 
questions. The respondents were to answer the question: Have you come across the term 
...2 These questions list the researched non-formal education methods available in Krakow. 
The next 12 questions asked how often they use them. The results are shown in the table 
below. 


Table 2 
Percentage of Participants' Answers to Questions 


1-1 : 5 -Lal- 
YES sirens ve 2 3 4 ways par- 
bie eat ticipate 
1 Science festival 73 43.3 26.2 16.5 9.5 4.5 
2 Open days 97.5 23.8 30.2 26.7 13.7 5.6 
3 Night of scientists 64.9 56.3 17.1 12.1 8.9 5.6 
4 Museum night 95.6 34.3 19.8 21.9 14.6 9.4 
5 See eae 34.1 35.6 19.7 wi 3.5 
seums 
Engineering mu- 
6 seum/experience 33.3 47.9 25.3 16.9 74 2.5 
garden 
7 ZOO 98.5 11 33.2 28.8 17.2 9.8 
8 Nature reserves 61.9 33.9 339 20.8 8.1 3:3 
9 Natural monuments 79.4 31.2 36.6 20.4 8.6 3.2 
10 Technique trail 35.9 53.6 23.7 13.9 6.2 2.6 
ll TV 100 6.1 21.8 29.4 24.6 18.2 
12 Internet 100 14.9 23.9 26.8 20.6 13.8 


All respondents know that there are educational programs on TV and websites on 
this subject. Many respondents (over 90%) know about the existence of the ZOO in Kra- 
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kow, as well as about "open days" and "nights of scientists". The least known are the 
engineering museum/experience garden and technique trail - only slightly more than 30%. 

However, although most learning opportunities are known to respondents, they 

rarely take advantage of these opportunities. Let's take a look at the individual possibilities: 

1. 73% of respondents have heard about the Festival of Science and Art in Krakow, 
but over 40% of them did not take part in it even once. The fact that 43.3% 
of Krakow's inhabitants did not participate in the science festival is amazing. 
The main square is the main meeting place for the inhabitants of Krakow. Apart 
from several museums, two churches and historic tenement houses, there are 
also many restaurants. There are also numerous attractions on the main square - 
Cracovians are used to free attractions on the market, for example Krakow nativ- 
ity scenes competition, Lajkonik, Dragon parade ... Therefore, it is strange that 
70% of Cracovians never or very rarely participated in the science festival in the 
main square. 

2. Open days - as we can see, this event is well known to the inhabitants of Krakow 
97.5% of respondents have heard about the university / school open days, but 
over 20% of the respondents did not take part in it even once. Almost all of the 
respondents heard about the open days. However, only about 20% of respondents 
take part in it always or very often. Usually, the respondents are only interested 
in the open day of the institution they are going to attend. 

3. Although the Scientists' Night has a fifteen-year tradition, only 64.3% of respon- 
dents have heard about the scientists’ night, and over 55% of the respondents did 
not take part in it even once. The organizers on their website write "Matopolska 
Poland Scientists' Night! This slogan is known to every inhabitant of the region." 
However, this is not true - 45.7% of respondents have not heard about this action. 
On the other hand, as the chart shows, the number of event participants is grow- 
ing. Taking into account the number of inhabitants in Krakow, about 10% take 
part in this event. Comparing it to the results obtained by the event, it turns out 
that there is a constant group of people participating in this event. 


Table 3 
The Number of Participants of the "Night of Scientists" According to the Organizers 


Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 


Anum- 3500 15000 20000 28000 31000 46000 55000 57000 70000 77000 63000 73000 70000 55000 
ber of 

partici- 

pants 


4. The event “Museums Night” is well known to the inhabitants of Krakow. 95.6% 
of respondents have heard about the museum night, but over 30% of them did not 
take part in it even once. Krakow has one of the richest museum collections in 
Central Europe. These collections are very diverse - everyone should find some- 
thing interesting. Krakow has one of the richest museum collections in Central 
Europe. Therefore, it is strange that Cracovians do not take advantage of the free 
offer during museum nights. 
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5. Also Krakow has many natural and scientific museums, but only 63.2% of re- 
spondents have heard about them and over 30% of the respondents have never 
been in them. 

6. Although the offer of the Museum is very interesting, it is only 33.2% of respon- 
dents have heard about the Museum of Municipal Engineering, Garden of Expe- 
riences, but over 45% of the respondents have never been in it. 

7. The zoo is the most famous of the natural attractions of Krakow. 98,5% of re- 
spondents have heard about the ZOO in Krakow, but over 10% of the respondents 
have never been in it. 

8. 61.9% of respondents have heard about the nature reserve in Krakow, but over 
30% of the respondents cannot point to any. 

9. 79.4% of respondents have heard about the natural monuments in Krakow, but 
over 30% of the respondents cannot point to any. 

10. The technique trails are not a popular attraction, only 35.9% of respondents have 
heard about the Technique Trails in Krakow, and over 50% of the respondents 
never walked them. 

11. 100% of respondents have heard about the online science portals, but over 14% 
of the respondents never uses them. 

12. 100% of respondents have heard about the scientific television programs, but 
6% of the respondents never uses them. We can see that more people take advan- 
tage of non-formal education without leaving their home. 


Summing-up 


As we can see, different forms of informal science education are used by people 
with different frequency. The research tried to find the relationship between gender, age, 
level of education and its type, and the preferred form of informal education. 

Only weak correlations were found between: 

- the gender of the respondents and the frequency of participation in open school / univer- 
sity days (in Poland, mothers are responsible for the education of their children); 

- the age of the respondents and the frequency of visiting nature museums, the ZOO and 
walking along the technology trail (the older the more often). 

For most of the questions, a weak correlation was found with the level of education 
and the frequency of participation in informal science education. The type of education 
does not have such a large impact on the use of informal science education in Krakow. 
Research shows that despite the rich offer of informal science education in Krakow, people 
don’t take advantage of it. The higher the education of the surveyed people, the more often 
they use this offer. It can be said that informal education increases the educational gap 
between people. 


References 


Bilbokaite, R., Slekiene, V., & Bilbokaite-Skiauteriene, L. (2018). The situation of and the need 
for steam non-formal education: The context of Lithuanian teachers' opinions. In L. Gomez 
Chova, A. Lopez Martinez, & I. Candel Torres (Eds.), /0th International Conference on 
Education and New Learning Technologies (EDULEARN) 2018 (pp. 8875-8882). IATED. 
https://doi.org/10.21125/edulearn.2018.2077 


https://doi.org/10.48127/gu-nse/22.19.57 


2022, Vol. 19, No. 2 


Lamanauskas, V. (2017). Gamtamokslinio ir technologinio ugdymo aktualijy retrospektyva [Natural 
science and technology education actuality retrospective]. Gamtamokslinis ugdymas / Natu- 
ral Science Education, 14(1), 4-7. https://doi.org/10.48 127/gu-nse/17.14.04 

Morgan, W. J., & Kliucharev, G. A. (2011). Non-formal education and civil society in post- 
soviet Russia: What is the relationship? Policy Futures in Education, 9(5), 628— 
630. https://doi.org/10.2304/pfie.2011.9.5.628 

Marques, J. B. V., & de Freitas, D. (2016). Mapping the future of non-formal education and the 
scientific dissemination of astronomy in Brazil: A Delphi study. Policy Futures in Educa- 
tion, 14(8), 1153-1181. https://doi.org/10.1177/14782103 16674158 

Oyigbo, D. N., Ngwu, P. N. C., & Nwachukwu, R. U. (2021). Non-formal education and economic 
growth in Nigeria: The need for a system-wide programme development framework. Inter- 
national Review of Education, 67(5), 687—709. https://doi.org/10.1007/s11159-021-09920-y 


Received 05 November 2022; Accepted 15 December 2022 


Cite as: Nodzynska-Moron, M. (2022). Non-formal science education in Cracow: 
Beneficiaries. Gamtamokslinis ugdymas / Natural Science Education, 19(2), 57-65. 
https://doi.org/10.48127/gu-nse/22.19.57 


Malgorzata Nodzynska-Moron 


PhD, Professor, Department of Policy and Social Research, Pedagogical University of Cracow, 
Poland. 

Website: https://idsm.up.krakow.pl/pracownicy-up/nodzynska-moron-prof-up/ 

E-mail: malgorzata.nodzynska@gmail.com 

ORCID: https://orcid.org/0000-0002-8606-5846 


https://doi.org/10.48127/gu-nse/22.19.57 


65 


@ >) This is an open access article under the 
€c) Creative Commons Attribution 4.0 
EC International License 2022, Vol. 19, No. 2 


ENGLISH AS THE LANGUAGE OF SCIENCE 
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Abstract 


The development of teaching is as much a living and dynamic process as the development of science 
and technology. Distance teaching brought new possibilities, new challenges, and the search for 
new approaches to create an authentic, meaningful, and active learning environment. 

This paper presents several months of cross-curricular integration of science with English and 
the use of various online tools to support learning and knowledge acquisition. Cross-curricular 
integration is not only used as a meeting point of different subjects in one or two lessons but is a 
multi-month cooperation process in multifaceted learning that complements, upgrades, and enriches 
knowledge in different subject areas. At the same time, it seeks an appropriate balance between 
language acquisition and science content. 

In addition to connecting different subjects and their learning materials, this way of teaching 
encourages students to learn collaboratively, interact with each other and think critically. It requires 
students to work at higher taxonomic levels, as they have to understand, evaluate, and analyse the 
acquired knowledge. Students move from memorizing data to drawing conclusions and creating 
their own activities. 

The foreign language is not the goal of learning but a tool with which students discover new content 
and acquire new knowledge while expanding their vocabulary, enriching and developing language 
Skills, and acquiring professional terminology in a foreign language. This approach encourages 
students to use resources in different languages and thus develop multilingualism. Additionally, the 
use of online tools reflects real-life situations and is appropriate preparation for the future. 
Keywords: English, science, cross-curricular integration, active learning environment, use of 
ICT. 


Introduction 


Teaching is a living and dynamic process that changes, adapts, and upgrades with 
the development of science and technology. School closure and remote work during the 
pandemic brought a giant leap in the approach to teaching development, as this was the 
time when both teachers and students had to redefine the learning process and lay new 
foundations for a different kind of teaching. Time and environment, which bring new 
challenges, also offer new possibilities for teaching and being creative. During distance 
learning, it was also necessary to redefine the interaction between the key participants of 
the learning process. 


Cross-curricular Integration 


Cross-curricular integration represents an integrated didactic approach that includes 
horizontal and vertical integration of knowledge, content, and learning skills and encourages 
the independent and active acquisition of learning experiences (Sicherl-Kafol, 2008). 
Cross-curricular integration is not a new approach; throughout the history of teaching, it 
has appeared in different forms and names. For many years, the CLIL approach has been 
present in foreign language lessons based on the cross-curricular integration of the foreign 
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language and non-linguistic content. The term CLIL (Content and Language Integrated 
Learning) was introduced by David Marsh from the University of Jyvaskyla in Finland 
(1994) and referred to the integrated learning of content and language. CLIL represents 
a dual approach to education, as it uses a non-native language to teach non-linguistic 
content. It means that in the teaching and learning process, the emphasis is not only on the 
content and not only on the language, but both are intertwined. We can summarize that it is 
an innovative fusion of both (Coyle, Hood, and Marsh, 2013). In Slovenia and worldwide, 
cross-curricular integration is referred to by different terms. CLIL is an umbrella term 
that includes more than a dozen educational approaches (immersion, bilingual education, 
multilingual education, language bath, and language-enriched programs) (Mehisto, Marsh, 
and Frigols, 2012). 


Levels of Knowledge Acquisition in Cross-Curricular Integration 


Coyle (2002) presents pedagogical integration in the context of the content, 
cognition, communication, and culture. The listed integration elements represent one of 
the foundations of CLIL: the 4C framework (content, cognition, communication, and 
culture). These elements are interdependent in the CLIL concept (Jazbec and Lovrin, 
2015). Learning and teaching do not take place in a vacuum, but all the listed elements are 
interconnected and influence each other. 

David Marsh (2000) explains that some students invest a great deal of time and 
effort in learning the language, practicing grammar, and acquiring vocabulary. The school 
experience gives these students a solid foundation for using different languages. On the 
other hand, for many students, the investment of time and effort in language classrooms may 
have had more disappointing outcomes later in life. It is difficult for them to actively use 
language as a tool in real-life communication. However, we can divide the cross-curricular 
integration into two-fold acquisition: the acquisition of knowledge (non-linguistic content) 
and the acquisition of skills (use of a foreign language). Each acquisition of skills or 
mastering skills is a long-term process, as the acquired skill must be automated. In cross- 
curricular integration, the acquisition of knowledge and skills is divided into several layers 
that intertwine with each other. 
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Figure 1 
Levels of Acquisition (own work). 


Language level 


Professional 
terminology 


Acquisition of 
new learning 
material 


When integrating a non-linguistic subject and a foreign language, students acquire 
knowledge and skills differently, as they must follow three different levels of explanations. 


1. Language level 

Students learn the basics of a foreign language, acquire vocabulary, and get familiar 
with grammatical structures while doing the reading and listening comprehension of a text. 

2. Professional terminology 

Students get to know new professional terminology in a foreign language, connect 
terms in their mother tongue and foreign languages and match them with the appropriate 
definition or meaning. 

3. Acquisition of new learning material 

In addition to understanding a foreign language and gaining professional terminology, 
students acquire new learning material, discover the laws of nature, and understand cause- 
and-effect relationships. 


David Marsh (2000) compares the integration of content and language in the CLIL 
approach to using languages to learn and learning to use languages. All three levels of 
learning are interdependent, as understanding the language affects the acquisition of the 
subject matter and professional terminology. To the same extent, learning new material in 
a foreign language expands the vocabulary and increases the mastering of more complex 
grammatical structures in the foreign language. 

Cross-curricular integration and the acquisition of new learning material can be 
compared to giving directions to illustrate the complexity of the process. It is easy to follow 
directions if a person knows the location. In the same way, students can easily follow the 
explanation if they are familiar with the learning material. It is much more challenging 


https://doi.org/10.48127/gu-nse/22.19.66 


2022, Vol. 19, No. 2 


to follow instructions to an unknown location, which can be compared to acquiring new 
learning material. The task becomes much more complex if the directions are given in a 
foreign language. To the same extent, the acquisition of new material becomes much more 
challenging if the lessons are held in a foreign language. 


Cross-Curricular Integration of English and Chemistry 
Spontaneous Start and Close Cooperation 


Education is the process of promoting learning, acquiring knowledge, and developing 
skills, values, beliefs, and habits. Education has a formative effect, as it represents the 
process of developing habits, knowledge, and abilities that the student did not have before 
(Lamichhane, 2018). Lessons are a vital component of education and are a deliberate, 
planned, systematic, and organized activity of teachers and students to achieve concrete 
educational goals. It is a process teachers and students create through their individual and 
joint activity, in which different relationships are intertwined in didactic communication 
and interaction (Kramar and Cugmas, 2019). 

The learning process is, therefore, a process of acquiring knowledge and developing 
new skills. The interaction between teacher and student takes place in the same space at 
the same time. During distance learning, these structured ties suddenly broke. The teacher 
and student were no longer present in the same place at the same time, and the interaction 
between them was destroyed. In a short period, it was necessary to redefine the concept 
of lessons, re-establish interaction between all participants of the learning process, and re- 
evaluate the work methodology. 

Distance learning brought significant challenges and new possibilities along with 
the search for different approaches to create an authentic, meaningful, and active learning 
environment, even though the teacher and student are not in constant interaction anymore. 


Figure 2 
Placement of the Learning Process in Time, Space, and Interaction between Participants 
of the Learning Process (own work). 


TIME 
lan. 


MATTER 


SPACE yy INTERACTION 


In search of new teaching opportunities, the chemistry and biology teacher wanted 
to use a video explaining the learning material in English and asked for an opinion on 
the language appropriateness for 8th-grade students. I explained that the students acquire 
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knowledge on three levels simultaneously and therefore need guidance in professional 
and linguistic areas. Together we outlined the course and method of work and timed the 
tasks. It was a completely spontaneous beginning of several months-long process of cross- 
curricular integration. 

The work in the chemistry and English classes was carefully planned and coordinated. 
In the chemistry lesson, the students focused on the subject matter from the field of 
chemistry. In the English lesson, students gained the vocabulary needed to understand the 
explanation in English. Together with the chemistry teacher, we determined which online 
tools the students needed to acquire and consolidate the learning material. 


Learning Chemistry in English 


Figure 3 
Online Worksheet Basic Atomic Structure (Sukic Kuzma, 2020). 
“ike aiXe 3. Watch the video about the basic atomic structure 
Bos BASIC ATOMIC STRUCTURE Hee and complete the sentences 
\ Drag the Folowing words next to the pictures. addup = attract tiny 
attract electron inside ligiid neutron nucleus outside gas building blocks electrons Basic Atomic Suctur 
prof | sok thick thn | buling locks magyfed vew empty space mass Rss 
midde mile millon : 
moving | |negative 
neutrons nucleus 
outside positive pull 
protons size spin 
Atoms are the ‘that make up everything Atoms are so 
that we coud place one atoms lined up in a row on the width of a 
Paper sheet. In the center of the atom it is the which is made 
up of two different particles ond 
On the OF the atoms, there are even smaller particles called 
. They are constantly around the center but 
nucleus stays sold right in the _____ of the atom 
Electric charge is very important. Protons have a —_______ electric charge 
and electrons have a electric charge. Opposite charges 
So negatively charged electrons are attracted to positively charged protors 
nia mip wiren We rd that _____them in With atoms, beside their electric charge, it is also 
= porate pages important how much they weigh - their 
i la) steel shen Protons ard neutrons are very similar in ard mass. They weigh 1 AMUL 
4 i When we are talking about the mass of atoms, we usualy ____ the protons 
fo add up Srrok 
40 a tehtati and neutrons because the electrons are too tiny, The electrons don't 
to weigh velkost in nice circles, they buzz around all over the place. IF nucleus woud be the size 
wide vwteli se oF a grape, the electrons woud be a away. So most of an atom 
is actualy 


Before the start of cross-curricular integration, the chemistry teacher and I 
determined the content, methods, and learning outcomes. We reviewed all the material 
from chemistry and a linguistic point of view. I prepared listening comprehension based 
on the video explanation of Tyler DeWitt (2012a) about the structure of the atom for the 
English class. The students watched a video explanation on YouTube and then did the 
tasks using the online tool Liveworksheets, which I prepared as an online workbook for 
the students. 

The first two tasks were based on keywords and relevant vocabulary in their mother 
tongue and English. The third task checked comprehension of the text. The students had 
to complete the text summary with the given words. Students had the opportunity to 
check the answers and get immediate feedback on their tasks as the online learning tool 
self-corrects the worksheet. The online platform Liveworksheets lets the teacher see the 
students' achievements and thus monitor their work in real time. 
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Figure 4 
Insight into Students' Achievements (own work) 


After the chemistry and English lessons, there was a joint evaluation of the work, 
planning the next step, and preparing relevant material. 


Figure 5 
Schematic Representation of the Planning, Preparation, Implementation, and Evaluation 
of the Learning Process (own work) 


PREPARING 
MATERIAL 


In the next step, during the chemistry lesson, the students checked and consolidated 
their knowledge with the help ofa video in the online application Edpuzzle. In the English 
lesson, the students synthesized their knowledge and reproduced the acquired knowledge 
in English. The work took place in small heterogeneous groups of five students. The task 
of each group was to explain the learning material to their classmates. For this purpose, 
the students had the questions prepared in the Wordwall web application. The students first 
worked independently in a group. They helped each other regarding the appropriateness 
of the explanation, as they had to use different sources in English and in their mother 
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tongue. In conclusion, we checked their knowledge and gathered evidence of learning. We 
recorded a video explanation using the Zoom online platform. 


Figure 6 
Group Work in the Online Zoom Platform and Questions in the Wordwall Application (own 
work) 


& Wordwall 


| that Basic ~ 
an | atomid 


ffadgelra Structu 


Wi a Drag wheel to spin 


z bee 


a 52 


In the chemistry lesson, students were given instructions for constructing a model 
of an atom. For its construction, they had to use the knowledge they had acquired from 
distance learning chemistry and English lessons. After evaluating the students’ work and 
getting positive feedback, the chemistry teacher and I decided to continue with the cross- 
curricular integration of chemistry and English. Similarly, we worked on the topic of ions. 
We used the video explanation of the same author on the topic of ionic compounds (DeWitt, 
2012b). In the English class, I prepared an online worksheet based on a video explanation 
but chose different types of tasks. 


Figure 7 
Online Worksheet what is an Ion? (Sukié Kuzma, 2021) 


| on 
ee 
| i 6 
| ap 
I | Anion'e an atom that has on electric charge (TRIED) (ERED 

2 Electrons have a positive charge 


{ a 3 Atoms don't have any total charge \f the number oF protons and the 
. 
= . bf nuéer of decrors seq (SD GD 
4. Anton can gon but # cart ose eoctrore (SD GED 


Ls me 
Ox WHAT IS AN ION? BOM 


ies eae oe 


ceckc coves) (Oamesd) Ce) (om) (om) (oem) _) 


5 © the atorn hes rrore electrons. it 6 left with more negatwe charge 
2 Watch the video about the ions and decide whether the statements (ine) (Fax) 
are true or Fase. 


G if the atom has more protons. it 6 lePt with more negatwe charge 
7 Electrons are Ftyng on the cutade of an atom (tae) (FAs) 
& in the nucieus there are protons and neutrons (ne) (Fax) 
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The students applied the knowledge they had acquired during the video explanation 
in the chemistry lesson to name ionic compounds. They used the WordItOut application 
for work. 


Cross-Curricular Integration and Flipped Learning 


Based on the learning process planning, implementation, and evaluation scheme, 
which leads to new planning (see figure 3), the chemistry teacher and I decided on a topic, 
but this time with a different approach. We decided to use flipped learning. 

Flipped learning (also called flipped classroom) is a pedagogical approach in which 
material delivery is moved from the classroom to an individual learning space. As a result, 
the classroom is transformed into a dynamic, interactive, joint learning environment where 
the teacher guides the students to use concepts and learning material creatively (Sams et 
al., 2014). This pedagogical approach swaps the typical elements of material delivery and 
homework. Students watch short video lectures at home, while class time is devoted to 
practical exercises, projects, or discussions (Falciani, 2022). Flipped learning establishes 
a framework that provides students with individualized education tailored to their needs 
(Bergmann & amp; Sams, 2012). Students can access the learning material according to 
their needs as they adjust the time, learning speed, and the number of repetitions of the 
explanation to their needs. The video explanation replaces the teacher's explanation and, at 
the same time, puts the responsibility of learning on the students. 

Students watched an explanation of Tyler Dewitt's (2013) Writing Formulas with 
Polyatomic Ions on their own. Further work took place in heterogeneous groups, which 
were carefully planned according to their knowledge of chemistry and English. The 
students gave each other explanations and findings and shared the work within the group. 
The task of each group was to use the Wordwall online learning tool to prepare English 
activities for the other groups' students. 


Figure 8 
Examples of Activities Prepared by Student Groups (own work) 
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TEXT 


The work in the lessons was carefully planned and coordinated. The students sent 
their activities to the teachers for language and professional review. During the English 
class, the students were divided into breakout rooms on the Zoom online platform, where 
they solved activities prepared by the students of the other groups, thus checking, and 
consolidating their knowledge. The Wordwall online learning tool allows teachers to see 
students' achievements and monitor their work. 
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Figure 9 
Work in Groups (Breakout Rooms) in the Zoom Online Platform (own source) 
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During the chemistry lesson, students divided into the same heterogeneous groups 
recorded a video explanation of the learning material in Slovenian. They had to apply the 
knowledge at higher taxonomic levels, select a part of the learning material and prepare a 
video explanation. After the lessons, the chemistry teacher and I analysed and assessed the 
students' work. 


Return to the Classrooms and Synthesis of Knowledge 


After several months of remote work, the students returned to school. They 
synthesized and upgraded the knowledge they had acquired, used the built models of 
atoms, and prepared a presentation based on predetermined criteria. 


Cross-Curricular Integration of English and Biology 
The Transition from Remote Learning to Classroom Lessons 


The new school year brought new challenges and new ventures. The chemistry and 
biology teacher and I decided to continue with the cross-curricular integration and upgrade 
it to a new level. We decided to work with the same students (who, in the new school year, 
became ninth graders) and connect biology and English in the field of Genetics. In order 
to work on the up-to-date topic and use resources in a foreign language, we decided on an 
article from the Encyclopaedia Britannica website, the Kids version ("genetics," 2022). 

I edited the article, abridged and adapted the text, and sent it to the biology teacher 
for peer review. In the English class, we first listened to the abridged and adapted text using 
the Microsoft Edge reader, then read it and briefly summarized individual paragraphs. 
The first part of the worksheet aimed at reading comprehension of the text; the students 
had to find the appropriate headings for the individual paragraphs. The second part of the 
worksheet aimed at acquiring and understanding the vocabulary. I established the level of 
understanding of the text with additional questions and provided an extra explanation if 
necessary. 
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Figure 10 
An Abridged and Adapted Text on Genetics and Consolidation Exercises (own source) 


Prencises 


The first part of the cross-curricular integration occurred in the classroom, and the 
second was conducted remotely. The students solved two worksheets in Liveworksheets, 
where they checked and consolidated the knowledge they acquired in biology and English 
lessons. On the first worksheet, the students labelled the double helix and its components 
in English, and on the second worksheet, they completed the summary of the article with 
the given words. The third part of the cross-curricular integration in English took place in 
the classroom again. The students were given two listening and reading comprehension 
texts on genetics. 

The next phase followed in the biology lesson. The students received instructions 
to prepare a video explaining different genetics topics. They checked their understanding 
with the help of videos in the Edpuzzle online tool. 


Gamification and Consolidation of Vocabulary 


The gamification of learning is an educational approach to motivate students to 
learn by using video game design and game elements in learning environments. The goal is 
to maximize enjoyment and engagement by capturing the interest of learners and inspiring 
them to continue learning (Kapp, 2012; "HRD Institute - Gamification of Learning," 2022). 
Games (especially online games) introduce the characteristics that make them so attractive 
to young people in the learning process: novelty, freshness, relaxation, fun, involvement, 
randomness, competition, and cooperation with other players. 

To consolidate the vocabulary, I chose a new online game called Blooket. Blooket is 
a learning platform that uses quiz-like online games and animal avatars for learning. Many 
pre-set questions and answers are available; however, teachers can also create their own 
quizzes (Edwards, 2022). Unlike other learning platforms, Blooket is much more similar 
to classic computer games, where players score points and achieve goals. However, it 
differs from classic games in the way students score points here and progress in the game 
by answering learning questions. Blooket offers several game modes (e.g., classic, racing, 
café, gold quest, and others). I prepared a vocabulary quiz on genetics using the Blooket 
learning platform. The game was new for the students, which certainly added to their 
motivation. After the lessons, the biology teacher and I assessed the students' work and 
evaluated their progress. The students gave us positive and encouraging feedback, as they 
found this way of learning enjoyable, different, varied, and inclusive. 
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Figure 11 
Using the Blooket Learning Platform to Consolidate Vocabulary (Own Source) 


Applications 


Assessment of Learning Applications according to the SAMR Model 


Figure 12 
SAMR Model of Introducing ICT into Lessons (Jedrinovic¢ et al., 2018) 
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Table 1 
Presentation of Applications according to the SAMR Model (own work of Suzana Kotnjek 
and Mateja Suki¢ Kuzma) 
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Table 2 


Identified Advantages and Disadvantages of the Applications Based on the Used Activities 


Application Advantages Disadvantages 
YouTube - listening comprehension, - there is no authentic teacher- 
- another expert's explanation, student contact, 
- authentic use of the English language, - complex understanding due to 
- is always available to students, a foreign language, 
- the possibility of repeatedly listening and - the teacher does not get 
stopping the recording, feedback on whether the student 
watched the video, 
Edpuzzle - listening comprehension and visual support, _- applications that are too 
- solving tasks without skipping clips, demanding for some students, 
- feedback for the teacher/student, - technical problems, 
- the possibility of creating tasks, - the possibility of doing the task 
- use of own or online recordings, only once, 
- creating closed classes (data protection), 
- partially free use, 
Wordwall - varied and diverse templates, - limited free basic version, 
- suitable for all levels of teaching, - feedback not available by 
- feedback for the teacher/student, students, only by tasks, 
- the possibility of creating tasks, 
- free basic version, 
WordItOut - a variety of shapes, fonts, and colours, - instructions and use of the 
- the possibility of writing chemistry application are not available in 
formulas, Slovenian, 
- the possibility of using Slavic letters, 
- free of charge, 
Liveworksheets —_- digitized worksheets, - more demanding task creation, 
- a variety of tasks, - the teacher must anticipate all 
- the possibility of inserting audio/video possible correct answers, 
clips, 
- feedback for the teacher/student, 
- creating workbooks, 
- use of already created worksheets, 
- the possibility of creating tasks, 
- the possibility of solving tasks once or 
multiple times, 
Blooket - fun, social and educational, - limited basic version, 
- a quiz in the form of a classic computer - problems importing a ready- 
game, made list of tasks, 
- contains elements of the unexpected, 
- free basic version, 
Microsoft Edge _- opening pdf documents, - the monotony of speech. 


- the possibility of creating audio recordings 
(text to speech) in different languages, 
- native-speaker-like pronunciation. 


Note: own work of Suzana Kotnjek, Mateja Sukié Kuzma. 
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The Development of Digital Competences (DigComp 2.1) 


Table 3 


The development of digital competences according to DigComp 2.1 (Carretero, Vuorikari, 


and Punie, 2017) 


Competence areas 


Competences 


Activities 


1. Information and data 


literacy 


1.1 Browsing, 
searching and 
filtering data, 
information and 
digital content 


1.2 Evaluating data, 
information, and 
digital content 


- watching an educational video on YouTube, 

- solving tasks in Liveworksheets, Edpuzzle, and 
WordItOut applications, 

- searching for data to create an atom model 
using the Google browser, 

- preparing a PowerPoint presentation, 


Cis ® =O 


2. Communication and 


collaboration 


2.1 Interacting 
through 
digital technologies 


2.2 Sharing through 
digital technologies 


2.4 Collaborating 
through digital 
technologies 


- collaborative learning in small groups using the 
Zoom platform and the Wordwall application, 

- preparation and sharing of digital content in 
small groups in the Wordwall application, 

- communication using Snapchat and Messenger 


groups, 


a ee Ok~ 


3. Digital content 
creation 


3.1 Developing 
digital 
content 


3.2 Integrating and 
re-elaborating digital 
content 


- creating digital content in the Wordwall 
application, 

- creating a video explanation using various tools 
(Zoom, PowerPoint, electronic devices), 

- creating digital content in the online tool 
Edpuzzle, 


BSe ¢ 


5. Problem solving 


5.1 Solving technical 
problems 


- choosing an appropriate tool for making videos 
and creating digital content, 

- choosing an appropriate online environment for 
sharing digital content. 


iis * Bie 


Note: own work of Suzana Kotnjek and Mateja Suki¢ Kuzma. 


Conclusions 


In the last two school years, teaching and learning became much more demanding 
and uncertain, but at the same time, it also offered unique challenges and opportunities. 
Cross-curricular integration enabled students and teachers to use new modern online tools 
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and innovative work methods and allowed them to grow professionally and personally. The 
students acquired knowledge in natural sciences differently, reached their own conclusions, 
and learned with and from each other. At the same time, they also significantly improved 
their comprehension of English. Students listened to and read authentic texts, expanded 
their vocabulary, and gained professional terminology in a foreign language. Students 
improved their skills at working with various electronic devices and online learning tools 
(YouTube, online classrooms, Edpuzzle, Liveworksheets, Wordwall, WordItOut, Zoom - 
breakrooms, creating videos). 

As an English teacher, I believe that the goal of English language learning is not 
only mastering grammar and enriching vocabulary but using English as a tool for acquiring 
new knowledge. Mastering a foreign language is not knowledge but a skill that must be 
used in authentic situations. I want to teach students to use English to learn and acquire 
new knowledge, use foreign resources, and read articles in a foreign language. 

Connecting different subject areas, learning the content in different languages, and 
using various online tools is the right way to gain knowledge in the future. In the future, 
students will not only be passive recipients of information but will have to be able to find 
relevant information themselves, compare, analyse, and evaluate it. It does change not 
only the student's role but also the teacher's role. The teacher in the future is no longer a 
lecturer, he is not someone who delivers the lesson to the students, but guides, directs, and 
encourages students in their own search for knowledge. 
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WITH GAMIFICATION TO COLLABORATIVE 
LEARNING IN CHEMISTRY LESSONS 
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Abstract 


Gamification with the use of ICT and with the support of the teacher represents an intense, effective, 

and creative way of learning. By using it in lessons, it is possible to develop collaborative learning, 

activate student's prior knowledge and contribute to a better understanding and permanence of 
knowledge. Cooperative learning gives students the opportunity to explore the learning content 
more deeply during class and evolve critical thinking, while at the same time having a positive effect 
on the class climate and the building of close mutual relationships. With both didactic approaches it 
is possible to create new opportunities for learning, e.g., when the students themselves come up with 

new problems out of the discussed topic. 

The aim of the article is to examine how students accept the use of didactic method of gamification 
in the form of online applications Quizlet live and Socrative space race. In the centre of attention 
is the impact which gamification and the use of online applications have on students' motivation to 
learn, and how they simultaneously with collaborative learning contribute to better students’results, 

understanding, and permanence of knowledge. Hypotheses on positive impact of gamification and 
collaborative learning on students' motivation for learning, understanding and students' academic 
achievements were confirmed by the research. 

Key words: gamification, collaborative learning, Quizlet live, Socrative space race 


Introduction 


Gamification (gamification) and collaborative learning (cooperative learning) are two 
of the newer didactic methods that, when using modern information and communications 
technology (ICT) - online tools and applications, empower students to shift from the passive 
role of a listener and observer to an active role of a creator and performer in the learning 
process. Since the introduction of gamification and cooperative learning in chemistry classes is 
arelative novelty, minor research was carried out to check the meaningfulness and effectiveness 
of these two methods. 

The research question was formulated: How do gamification, supported by the use 
of online applications, and collaborative learning affect the learning process? 

The following hypotheses were formed: 

H1: Gamification, supported by the use of online applications, and collaborative 
learning expand students' motivation for learning. 

H2: Collaborative learning and gamification extend the understanding of learning 
contents. 

H3: There are significant differences between the academic achievements of the 
students who participated in collaborative learning and those who learned with traditional 
teaching methods (both groups being students of the Secondary School of Economics and 
Grammar School Maribor, SESG). 

H4: There are no significant differences in the academic achievements of boys and 
girls at SESG, who participated in cooperative learning. 
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Theoretical Background 


Chemistry is one of the fundamental natural science subjects taught in secondary 
schools. Due to its mathematical nature, it requires logical reasoning and generalization 
skills, which can cause a lot of problems for students when inappropriate teaching methods 
are chosen. Therefore, academic achievements are worse than expected (Yusuf, 2014). In 
order to improve teaching practice, researchers and teacher practitioners have developed 
numerous alternative teaching strategies and learning methods for more active involvement 
and better motivation of students in the learning process. 

Cooperative (collaborative) learning is one of those alternatives. It is based on the 
inclusion of students in learning activities that take place in small groups and encourages 
group dynamics, positive mutual interactions and motivation for learning (Lyman & 
Foyle, 2002), (Kirik & Boz, 2012), (Sumarti, Aris, & Aini, 2018). As members of a group, 
students achieve their results through mutual cooperation, which provides opportunities 
for sharing ideas, empathizing with the thinking and feelings of others, developing the 
ability to discuss and take the initiative. Through cooperative learning, students can come 
up with more creative solutions of the problems posed. They can process the subject matter 
more deeply and with greater understanding (Giiliizar & Omer, 2016) and prove to the 
teacher that they have mastered the required knowledge. 

In collaborative work, even academically weaker students can contribute to the 
final product of the group and thus experience success. In any case, all students achieve 
a better understanding of the discussed topic by explaining it to each other. Last but not 
least, collaborative work encourages students’ positive experience of the school, the 
teacher and classmates, which is an important basis for their further development in the 
school environment. It is therefore not surprising that researchers recommend the use of 
collaborative learning for teaching of chemistry concepts to chemistry teachers, as this 
method improves academic achievement and reduces anxiety in students (Yusuf, 2014). 

Despite the growing trend of using cooperative learning as an active learning strategy 
(Law, 2011), (Tsay-Vogel & Brady, 2010), this approach is rarely used in chemistry classes 
(Giiliizar & Omer, 2016). 

Making the learning environment interesting for students is a challenge for teachers 
at all levels of education. One of the newer didactic approaches that contributes to a more 
active role and involvement of students in the learning process is gamification (Lee & 
Hammer, 2011). The exact origin of the term gamification (gamifying) is unknown. It is 
said to have been named around 2004 by the British Doctor of Mathematics and computer 
game programmer Nick Pelling. There are also several definitions of the term. Gamification 
includes both the use of digital games for learning (Renaud & Wagoner, 2011) and the 
transfer of game principles and elements to other activities with the aim of increasing 
the participation and interest of attendees, i.e., motivating someone to perform a certain 
activity (Zichermann & Cunningham, 2011). Gamification has found its place in marketing 
for promotion of products and services, in politics, health, fitness, and also in education. 

With computer games or online applications, based on exploration and 
experimentation, many educational goals can be achieved, such as the ability to solve 
problems creatively (Gee, 2008), divergent thinking and persistence (McGonigal, 2011), 
empathy and mutual cooperation, while simultaneously using the motivational power of 
games - different levels of uncertainty or unknowns in the game, as well as the reward 
effect (Kapp, 2012). 
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Gamification evokes many strong emotions in students, from curiosity and frustration 
to joy and satisfaction. Based on competition, the game provides many positive emotional 
experiences, such as optimism and pride (McGonigal, 2011). In addition, it allows participants 
to overcome their negative emotional states and transform them into positive ones (Lee & 
Hammer, 2011). 

Furthermore, it enables the student to experience mistakes and failures, which can 
be transformed into final success and satisfaction by trying persistently, learning from 
one’s mistakes and using improved approaches (Gee, 2008). In an environment, where 
effort and not perfection is rewarded, students can internalize the fact that mistakes are an 
integral part of learning and not a source of fear, helplessness, and uncontrollability. 

Gamification makes learning a satisfying experience, as it covers the line between formal 
and informal learning and thus inspires students for lifelong learning, as well as giving the 
teacher an excellent tool to guide and reward students in the process of achieving their goals 
(Lee & Hammer, 2011). 


Research Methodology 


The aim of a minor research was to find out how the use of the didactical method of 
gamification in the form of online applications Quizlet live and Socrative space race through 
collaborative learning affects students' motivation for learning and their achievement of 
understanding the learning content. As can be seen from Table 1, the research included 
57 students aged 16 from two classes of the first-year economic technician programme at 
SESG Maribor, who were taught chemistry by the same teacher. 


Table 1 
Numerical Composition of Students of the Experimental and Control Group 


Number of students Number of boys Number of girls 
Experimental group 31 8 23 
Control group 26 13 13 


The students of both groups had previously tested both online applications several 
times in class. An experimental group of 31 students learned the subject matter Organic 
compounds with the help of gamification in the form of cooperative learning, while the 
control group was represented by 26 students of the second class who studied the same 
subject with traditional teaching methods and forms - individual solving of the worksheet's 
tasks and feedback of the teacher. The members of the control and experimental group 
included in the study were both boys and girls. 

A quasi-experimental pre-test-post-test research approach was used for the study. 
The instruments for data collection were a written test of the discussed chemistry content 
and two survey questionnaires, which were filled in by the students of both groups before 
and after the performance in class. Academic achievements of the two groups of students 
were compared using average grades in the paper test which the students wrote at the end 
of the content section and after the activities in class. 
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Before reviewing the topic of Organic compounds, the students of the experimental 
and control groups filled out a survey questionnaire in the form of a pre-test, which was 
sent to them via the virtual chemistry classroom and created in the online tool Microsoft 
Forms. 


Figure 1 
Survey Questionnaire — Pre-test 


Z igrifikacijo do sodelovalnega uéenja - 
PREDTEST-1.c 


During the lesson itself, the students of the experimental group solved the tasks 
given in the online application Socrative space race, by competing with other groups of 6 
students and trying to find the correct solutions as quickly as possible through collaborative 
work. 


Figure 2 
Group Results after Collaborative Work 


The online application Socrative space race randomly assigns students to groups 
and each student participates with one’s own smart device. The members of the group try 
to solve the task with their joint efforts, receiving immediate feedback on their devices 
about the correctness or irregularities of their responses. In the case of a correct answer, the 
group moves forward one step towards the finishing line, while an incorrect answer keeps 
the group in the same place, and the application gives the student the correct answer with 
an additional short explanation. 
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Using the application Socrative space race, the teacher can create three types of 
tasks - a task with a required short answer, a multiple-choice task and an alternative task 
(true/false). 


Figure 3 
Different Tasks for Students in Application Socrative Space Race 
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After completing the activity, the teacher gets a report with students' results in %, 
students' answers, their correctness, or irregularity, which enables him a detailed analysis 
and also helps discover deficiencies in students' knowledge. 


Figure 4 
Teacher's Report with Results and Group Members' Answers 
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Collaborative work with gamification can also be carried out by the teacher using 
the online application Quizlet live, which, unlike the application Socrative space race, 
requires group members to give only one answer to the assigned task, since only one 
of the answers offered on the smart devices of group members is correct. This way, the 
group members are forced to cooperate with each other and coordinate their opinions, as 
they advance on the way to the finishing line only if they give the correct answer, and an 
incorrect answer returns them to the start. It was observed that a mistake that happens to a 
particular group just before the finish has a demotivating effect on some students. 

After the lesson of revising the subject matter, the students of the experimental and 
control groups filled out a survey questionnaire in the form of a post-test, which was sent to 
students again via the virtual chemistry classroom and created in the online tool Microsoft 
Forms. 


Figure 5 
Survey Questionnaire — Post-test 


1c_Z igrifikacijo do sodelovalnega ucenja 


POSTTEST 2 


Research Results 


Based on the analysis of the survey questionnaires and with comparative analysis of 
written test results of the students in experimental and in control group, interesting findings 
were established. 

The analysis of answers from the students of the experimental and control group in 
the pre-test shows a conservative attitude of the students towards the introduction of new 
methods and forms of learning into the learning process, since the students of both groups 
prefer to learn traditionally, with new topics presented by the teacher, or they assimilate 
new material independently by reading, watching or listening to prepared material. These 
two learning methods are preferred by 23 (74.2%) students of the experimental group and 
as many as 20 (76.9%) students of the control group, which can be seen in Figure 6. 
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Figure 6 
Forms of learning of experimental and control group of students (pretests) 
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nN 
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None of the students from both groups wants to work with online resources, and 
they are also reserved to working collaboratively with classmates and researching new 
content together. This is confirmed by 5 students (16.1%) of the experimental group and 
2 students (7.7%) of the control group, whereby it is interesting to note that cooperative 
learning is desired by academically weaker students and students with special needs. 

Considering that 47 (82.5%) students of the experimental and control groups point 
out that they like to cooperate with their classmates in the group, it can be concluded that 
the students do not understand group work as a way of learning. Figure 7 also shows that 
about 50 (88%) students of both groups want to share their knowledge on a certain topic 
with others, and 54 (95%) students of both groups are ready to help their classmates with an 
additional explanation. 
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Figure 7 
Attitude of Experimental and Control Group Students towards Collaborative Learning 
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The answers of the students of both groups before the intervention show that around 
60% of the students are convinced that the use of online applications and online tools has a 
positive impact on their learning process, as 34 students (about 60%) think that it enriches 
the lessons, while 29 (50.9 %) of the students believe that it additionally motivates them to 
study, which is shown in Figure 8. 


Figure 8 
The Impact of the Use of Online Applications and Tools on Student's Learning (Pre-tests) 
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Distrust in the positive influence of gamification, supported by the use of online 
applications and tools, on the learning process, which makes lessons more dynamic, 
interesting and fun, can be seen among 6 students (10.5%) of both groups in Figure 9, 
while on the contrary, 38 students (66.7%) of both groups are in favour of gamification. 


Figure 9 
The Impact of Gamification Supported by the Use of Online Applications and Tools on 
Student's Learning (Pre-tests) 


By using a didactic onlinegame, the learning process is 
more dynamic, interesting and fun. 
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The mistrust of many students towards the use of gamification, supported by the 
use of online applications and tools and collaborative learning in lessons, turned out to 
be unfounded after analysing the students' answers in the post-test. Figure 10 shows that 
with 18 students (a good 58%) of the experimental group, the didactic game aroused 
competitiveness, the desire for a good result, added a pinch of tension as well as demanded 
their critical thinking. According to 20 students (64.5%) of the experimental group, the 
feedback they received in online application helped them fill gaps in their knowledge, 
and 21 students (67.7%) of the experimental group would like to repeat learning with a 
computer-supported didactic game several times. 


Figure 10 
The Impact of Gamification Supported by the Use of Online Applications and Tools on 
Student's Learning (Post-test) 
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The effects of gamification, supported by the use of online applications and tools, 
on the learning process can also be clearly seen in Figure 11, as 18 students (58.1%) of 
the experimental group believe that the use of online applications and tools contributes to 
better understanding of the learning material. 


Figure 11 
The Impact of the Use of Online Applications and Tools on the Student's Learning (Post- 


test) 
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A comparison of answers of the experimental group students in the pre-test and 
post-test clearly shows that after the activity in the class, the balance has strongly tilted 
in favour of cooperative learning, compared to other forms of learning. From the initial 
5 students (16.1%) of the experimental group, now 28 students (90.3%) are in favour of 
cooperative learning, which can be seen in Figure 12. 


Figure 12 
Forms of Learning of Students in the Experimental Group (Comparison of Pre-test and 
Post-test) 
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As can be seen in Figure 13, out of the initial 8 students (25.8%) after the 
intervention, 25 students (80.6%) of the experimental group believe that collaborative 
learning contributes to a better understanding of the discussed learning content. 
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Figure 13 
The Influence of Cooperative Learning on the Understanding of Learning Content 
(Comparison of Pre-test and Post-test) 
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Figure 14 shows that after the intervention, the initial number of 4 students (12.9%) 
of the experimental group, who believe that collaborative work increases the motivation 
for learning and further research of the subject, increased to 27 students (87.1%). 


Figure 14 
The Influence of Collaborative Learning on Learning Motivation (Comparison of Pre-test 
and Post-test) 
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The findings of minor research point out the significant difference in understanding 
of discussed chemistry concepts and students' motivation for learning in favour of the 
experimental group. 


Discussion 


Participating students of the experimental group believe that gamification, supported 
by the use of online applications and collaborative learning, has a distinctly positive impact 
on students' motivation for learning, as it enriches the lesson and stimulates their attention, 
mental effort and responsiveness with its interactivity. This confirms hypothesis H1, which 
was checked with the first paragraph of question 3 and with the fifth paragraph of question 
2 in the post-test, and also stated by (Lyman & Foyle, 2002), (Sumarti, Aris, & Aini, 2018). 
According to the students, revising the learning material with the help of online applications 
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and tools is more dynamic and effective than filling in individual worksheets, because this 
way the students assimilate the learning material more actively and accurately. According 
to the implementing teacher, this form of teaching is more suitable for introducing new 
learning content and revising learning material than traditional lessons led by a teacher. 

The students estimate that the computer-supported didactic game motivated them to 
actively cooperate with their classmates in the group through collaborative work, which, 
according to the students, contributed to the activation of their prior knowledge and a better 
understanding of the discussed learning content, as each individual member of the group 
received more feedback - both by the other members of the group as well as immediate 
feedback in the online application. This confirms hypothesis H2, which was tested with the 
sixth paragraph of question 4 in the pre-test and with the second paragraph of question 1 and 
the first paragraph of question 2 in the post-test, which is also highlighted by (Giilliizar & Omer, 
2016). According to the students, collaborative work contributes to a more comprehensive, 
in-depth and permanent knowledge, as well as greater motivation for learning and further 
research of the discussed topic. 

The implementing teacher noticed that by using online application in the form of 
collaborative work, the students achieved a higher level of understanding of the discussed 
topic, as they were better prepared to use the acquired knowledge in new situations - 
new tasks after the implementation in class. They were also more actively involved in 
discussions and came to faster and better solutions to the problems posed, which is also 
written about (Giiliizar & Omer, 2016). 

During the cooperative learning lesson, the teacher can observe and analyse the 
learning process better and more accurately, as he is in the role of an advisor and consultant. 
This enables him to adapt to the various individual needs of the students and, with additional 
instructions, ensure more active participation even from academically weaker students and 
students with special needs, which is also indicated by (Lee & Hammer, 2011). The latter 
in particular are not left to their own devices due to the collaborative work, but can clarify 
all obscurities and also assimilate more demanding chemistry concepts with the help of 
their classmates and the teacher. With collaborative work, students learn from each other 
and not only learn the correct solutions and solving procedures, but also learn how to 
explain to a classmate why these solutions are correct. 

The analysis of the results of the written assessment, which was used to check and 
evaluate the knowledge of Organic compounds by students of the experimental and control 
group, showed a significant difference between the achievements of academically weaker 
students in both classes, which is shown in Figurel5. In the experimental group, only 
4 students were evaluated negatively, while 12 students of the control group, who were 
taught traditionally, were evaluated negatively. All 3 students with special needs in the 
experimental group were evaluated positively. This confirms the distinctly positive impact 
of gamification and cooperative learning on the motivation and understanding of chemistry 
concepts among academically weaker students. 

Among those positively evaluated in the experimental group, there were 12 
sufficient, 9 good and 5 very good grades, while in the control group only 9 sufficient and 
2 good grades. 
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Figure 15 
Grades Achieved by Both Sections in the Written Test of Organic Compounds 
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The average grade of all students who were assessed in written test was higher 
among students of the experimental group, who were involved in cooperative learning 
(totaled at 2.50 out of 5), than among students of the control group, who learned with 
traditional teaching methods (came to only 1.57), which confirms hypothesis H3 and can 
be seen in Figure 16, and also states (Yusuf, 2014). 


Figure 16 
The Average Grade of Both Sections in the Written Test of Organic Compounds 
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Hypothesis H4, i.e., there are no significant differences in the academic achievements 
of boys and girls who received cooperative learning, proved to be correct, as the average 
grade of the girls in the experimental group was 2.63, while the boys scored a slightly 
lower average of 2,13, which can be seen from Figure 17. 


Figure 17 
The Average Grade of Girls and Boys of the Experimental Group in the Written Test of 


Organic Compounds 


ba 


nN 
nN 
wi 

w 


15 


o 
i=) 
w 

BK 


94 https://doi.org/10.48127/gu-nse/22.19.82 


2022, Vol. 19, No. 2 


The findings of the performed research point to a significant difference in the 
understanding of the discussed chemistry concepts and the students' motivation for learning 
in favour of the experimental group, which is also confirmed by their better academic 
achievements. 


Conclusions 


With the help of collaborative work encouraged by gamification, students were able 
to acquire new knowledge, consolidate skills and develop their social competences. This 
way, the students took on an active role in the learning process, while the teacher was 
merely an advisor and moderator throughout the learning process. The time, otherwise 
intended for classic consolidation and revision of the learning material, was now dedicated 
to mutual cooperation, finding answers to the questions asked, analysing the different 
opinions of individual members of the group and formulating as well as arguing a common 
solution to the problem. Through collaborative work, students received an opportunity to 
build closer mutual contacts (Lyman & Foyle, 2002), (Kirik & Boz, 2012), (Sumarti, Aris, 
& Aini, 2018), share ideas and empathize with the thoughts and feelings of others, which 
has a positive effect on the overall climate in the classroom. 

Collaborative learning has a significant impact on the motivation and understanding 
of chemistry concepts by academically weaker students (Lee & Hammer, 2011), as the 
teacher can provide them with a more individual learning support. The time spent in the 
classroom is thus used more efficiently and is more goal-oriented, as the teacher can create 
more opportunities for the integration and application of knowledge and the active use of 
higher-order cognitive functions. The dual feedback provided during computer-assisted 
collaborative learning helps students clarify the content and potential misconceptions, 
ensuring that students organize new knowledge in a way that is more appropriate for future 
use. Feedback helps students fill the gaps in their knowledge, enables them to upgrade their 
knowledge and motivates them for further deepening and exploration. 

The added value of collaborative learning supported by gamification is in the 
dynamics and diversification of lessons, greater motivation for learning, increased 
understanding of learning content and achieving the permanence of knowledge, as well 
as developing social competences and maximizing good interpersonal relationships and a 
sense of belonging. Based on this year's positive experience with the use of gamification 
and cooperative learning in discussion of Organic compounds subject matter in first class 
of secondary school, the plan is to expand the use of these two didactic approaches in the 
following school year with various learning contents in curriculum of secondary school 
educational programme and to test its use in circumstances of distance education. 
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Abstract 


Globally, the transition from Science, Technology, Engineering and Mathematics (STEM) to 
Science, Technology, Engineering, Arts and Mathematics (STEAM) is being viewed as a change 
in education. A discussion on the issues linked to STEM and STEAM education, including the 
professional development of teachers and a model for a STEAM Programme, called Journeying 
into Steam focussing on Teacher Professional development and the school-based implementation is 
presented. A range of partners/organisations who worked with teachers in teacher projects/fieldtrips/ 
teaching were engaged in designing and implementing the programme to primary school teachers. 
The programme has three phases: teacher fieldwork; school-based and student and community 
focused Service-Learning. 

Keywords: primary school teachers, science education, service learning, South Africa 


Introduction 


Globally, the transition from Science, Technology, Engineering and Mathematics 
(STEM) to Science, Technology, Engineering, Arts and Mathematics (STEAM) is being 
viewed asa change in education with the purpose to develop today’s learners as future leaders, 
innovators, scientists, engineers, educators, entrepreneurs, and learners of the twenty-first 
century. Wade-Leeuwen et al. (2018) indicate the 22nd century skills — connection, care, 
community, and culture that learners may develop in the process of learning STEAM. 
In exploring the current thinking and actions, including information concerning STEAM 
in the South African context, a Google search in March 2022 provided the following 
topics: Time for SA Schools to Embrace Steam Education in 2020; Empowering our youth 
through education: STEM versus STEAM; STEAM education classes in South Africa 
for 100. The concern in the current South African context is, only 5% of South African 
schools provide art as a school-leaving subject (van Gaalen, 2020, p. 1). Also, STEAM is 
minimally introduced in all schools. The policies and practices for the development and 
implementation of STEAM programmes for capacitation of citizens is a priority in the 
SA context. The South African Department of Science and Technology, Basic Education 
and Higher Education in South Africa have indicated in their policy documents that 
STEAM education is important, is to be valued and it is required to boost socio-economic 
development in South Africa, including the development of learners for the twenty-first 
century. The purpose of this article is, firstly, to discuss the issues linked to Stem and 
STEAM education, including the professional development of teachers. Secondly, a model 
for a STEAM Programme — Journeying into Steam focussing on Teacher Professional 
development, school-based implementation, and community - is discussed. 
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STEM and STEAM 


STEM and STEAM both focus on scientific concepts through various approaches 
and strategies of inquiry and problem-based learning methods. The concept STEM 
education covers a broad range of contents and practices, 

it is a multi-disciplinary approach to learning that can be used to integrate knowledge 

from the separate STEM subjects into existing science, technology and engineering, 

or mathematics instructional programs using project-based learning, engineering 
design-based studies, or problem-based learning strategies (Sutaphan and Yuenyong 

2019, p. 3) 

STEAM education is viewed as curriculum reform and an alternative to STEM pedagogy. 
STEAM education includes the learning and use of Arts (humanities, language arts, 
dance, drama, music, visual arts, design, and new media) and adopts a transdisciplinary 
approach to learning. This alternative is viewed as a creative process and an inspiration for 
innovation (Liao, 2019). The STEAM approach is where risks are taken with collaborative 
engagements, experiential learning and perseverance in problem-solving and critical 
thinking skills are enhanced in learners (Education Closet, 2019). In this STEAM 
education process learners are thereby enabled to have a multifaceted, open-mind, and 
an inclusive way of thinking about the world around them. A significant aspect is the 
belief that children cannot be achievers in Mathematics and Science and be creative, is 
challenged (Mann, 2006). Furthermore, learning in STEAM, though should start early 
in the schooling career. Rosenberg (2021, np), “Research shows that early grades are a 
critical age to develop an interest in computer programming. It also shows that some of the 
strongest influences to attract girls to the computing fields is early exposure.” So, “the main 
difference between STEM and STEAM is STEM explicitly focuses on scientific concepts. 
STEAM investigates the same concepts but does this through inquiry and problem-based 
learning methods used in the creative process” (Wade-Leeuwen, Vovers & Silk, 2018, p. 


1). 
STEAM and Teacher Professional Development 


In working with STEAM, the role of the school community (teachers, learners, and 
stakeholders), is recognised. The collective engagement of the community, particularly the 
role of specialists in specific fields, in the enhancement and progress of teachers and learners, 
and the role that teachers play in learner progress, is critical. So, in addressing professional 
development of teachers in STEAM, certain aspects require attention: it is anew concept for 
both teachers and learners, how to engage teachers in learning about it through professional 
development programmes, how to entice and sustain teachers’ interest in their continued 
use of it in the classroom and access to and use of resources. Furthermore, the teachers are 
expected to be able to: enhance the spark of learners to learn; have appropriate knowledge 
and skills on the use of equipment and technological processes; have a sustainable learning 
for life; foster knowledge and skill development in an inclusive manner where inquiry- 
learning and problem-solving of local environmental issues are engaged. What is to be 
achieved, is for teachers and learners to be inspired and knowledgeable, and as a learning 
community to be working with sustainable living, knowledge and practices. Herro and 
Quigley (2016) explored teachers’ experiences ina STEAM programme. They established 
that participant teachers increased their understanding of how to teach STEAM contents 
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and that the STEAM activities used during professional development helped to change the 
teachers’ classroom practices. Also, teachers engaging with learners in science initiatives, 
for example a Science club, and scientific investigations may be conducted in a fun and 
engaging manner (Mintz, 2004). 


The STEAM Programme — Journeying into STEAM 


In South Africa, the schooling system comprises four phases: Foundation phase 
(Grades R — 3); Intermediate Phase (Grades 4-6); Senior Phase (Grades 7-9) and the Further 
Education and Training phase (Grades 10-12). In planning the STEAM programme, we 
considered engaging teachers and learners with the Intermediate phase. We consulted 
the South African Curriculum — Curriculum and Assessment Policy Statement (CAPS) 
for the Intermediate phase, wherein the statement written, “Science as we know it 
today has roots in African, Arabic, Asian, European, and American cultures. It has been 
shaped by the search to understand the natural world through observation, testing and 
proving of ideas, and has evolved to become part of the cultural heritage of all nations” 
(Department of Basic Education, 2011, p.8), served as the essential backbone for all the 
integrated disciplines in STEAM and to what and how the programme was to be planned. 
Also, the Intermediate phase is important for developing and challenging learners with 
more technical and academic skills and advanced assessments, as they have increased 
competences to learn and apply abstract thinking, in comparison to learners in the 
Foundation phase. Furthermore, the STEAM programme to be designed should consider 
teachers’ knowledge and competences, use of alternative pedagogies, time frames, the 
competence and specialisation of the facilitators (who are they and the disciplines that 
they teach), including contextually and culturally relevant topics. 

In deciding on the programme, the choice of partners that were to be engaged with 

the design and implementation of the programme was considered. The partners included 
University of KwaZulu-Natal, Science and Technology Education Centre (Stec@ukzn); 
Eskom Expo for Young Scientists; Centre for the Advancement of Science and Mathematics 
Education (CASME); Wildlife and Environment Society of South Africa (WEESA) and 
academics in the Science and Technology Education and the Mathematics and Computer 
Studies Education Clusters, University of KwaZulu-Natal. The partners were selected 
based on their specialisations and engagement with communities. The partners met to 
design and plan for the implementation of the programme and also to identify the schools 
to be selected. Eight schools in a rural area, approximately 200km from Durban were 
identified, as the Education District Manager requested that we work with schools in that 
district. All teachers teaching the various subjects in the Intermediate phase from each 
of the eight schools were selected, e.g., Languages, Natural Sciences, Social Sciences, 
Mathematics, Technology etc. Five to six teachers in each of the eight schools agreed to 
participate in the programme, a total of 40 teachers. 
All partners collectively designed the programme and considered the basic principles of 
STEAM and the current curriculum for the Intermediate phase, as presented in CAPS for 
the Intermediate phase (Grades 4 — 6). The outcomes, nature and context, duration and 
time frame for the programme were considered. 

The Outcomes of the Programme 

1.Demonstrate an understanding of the knowledge and teaching practices in the 

context of the subjects - Science, Technology (Engineering topics are included 
here), Languages, Arts and Mathematics in the Intermediate phase. 
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2.Develop knowledge and practices of STEAM in a locally, relevant context with 

global significance. 

3.Demonstrate an understanding of the knowledges (inclusive of western and 

indigenous) and practices, including the role of STEAM education for contributing 
to enhanced, transformative teaching and learning. 

4.Reflect on the integration of knowledge and practices of STEAM and its integration 

in the CAPS curriculum. 

5.Engage in the co-construction of sustainable projects with learners, school 

community and pre-service teachers. 

The duration, nature and context, and timetable of the programme were informed 
by the literature and current programmes implemented in South Africa. The programme 
was over six months duration and had three phases. Phase one, Teacher fieldwork based 
referred to as Learning and Sharing was the start of the programme. Phase two, School- 
based referred to as Classroom practices was three months after phase one. Phase three 
was student and community-focused Service-Learning was planned for presented during 
months five and six. In working with the nature and context of the programme, aspects 
considered - there should be prolonged engagement, participatory active learning, the use 
of an inquiry-based approach in authentic contexts, writing of reflections, constructing the 
knowledge, and developing the skills of how to use and also use appropriate equipment 
and tools, the presence and guidance with professional learning communities (PLCs). 

Phase One (Learning and Sharing) with teachers and all facilitators was over 
three days and two nights at an Environment Centre (Twin streams), approximately 10 
kilometres from all the schools that were selected. Resources and training manuals were 
compiled, accessed and used, engagement of teachers with professional facilitators, use of 
an Inquiry-based teaching and learning approach, conducting investigations in ecosystems 
and demonstrations and applications of sustainable living technologies, were actioned. 
Also, this phase focused on how limited resources could be used to teach and for learners 
to use in projects, how Robotics and Coding may be taught as unplugged (coding without 
a computer, in areas where there is no electricity), art experiences of observing nature and 
representing it in a visual form, forming and engaging learners in e-Clubs and Eskom Expo 
for Young Scientists (where learners engage in identifying a problem in their environment 
and design investigations to solve the problem in an active engagement manner, using 
science process skills and inquiry-based approach. 

The programme with the times, topics and facilitator names is presented in Table 1 
below. 
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Table 1 


STEAM Programme — Phase One 


STEAM 


PROGRAMME 


Time 


Actions and Roles and Responsibility 


13h30- 14h00 


224 October 2021 


Teachers will be met by WESSA staff - Kevin Lakani and Raymond Ngubane 
to be transported to Twin Streams 


15h30 


Arrival, Settling in at Twin Streams and Ice-breaker 


15h45 — 18h00 


Session 1 — Finding our way in STEAM Education — Why, What and How? 
Training manual 


18h00 — 19h00O 


Supper 


19h00 — 20hO0O 


Campfire Stories linked to STEAM and Marshmallow braai and Reflection 
session 


23'¢ October 


8hOO 


Breakfast 


9hOO — 11h00O 


Inquiry-based teaching and learning; investigations in ecosystems; 
sustainable living technologies. Instruction by professional instructors. 
Kevin Lakani and Raymond Ngubane 


11h00 — 11h30 


Tea and Reflections in a Journal Dr Angela James 


11h30 — 13h00O 


Teachers (an icebreaker session). 
Teacher workshop using limited resources, robotics and coding unplugged 
(coding without a computer). Dr Tanja Reinholdt 


13h00 — 14h00 


Lunch 


14h00 — 15h30 


Eskom Expo for Young Scientists - Expo presentation and Discussion. 
Practical Investigation and Report Back. 
Ms Nalini Dookie 


15h30 — 16h00 


Tea 


16h00 — 18h00 


Fieldwork — Ecosystems and Art experiences 
Kevin Lakani and Raymond Ngubane 


18h00 — 19h00O 


Supper 


19h00 — 20hO0O 


The Global Game — Environmental Sustainable Actions and Reflections 
Kevin Lakani, Raymond Ngubane and Dr Angela James 


24" October 


8hOO — 9hOO 


Breakfast 


9hOO — 11h00O 


Fieldwork — Ecosystems and Investigations 
Kevin Lakani and Raymond Ngubane 


11h00 — 11h30 


Tea 


11h30 — 12h30 


Fieldwork — Ecosystems and Investigations 


Kevin Lakani and Raymond Ngubane 


12h30 — 13h30 Lunch and Reflections and Evaluations 
Kevin Lakani, Raymond Ngubane, Dr Tanja Reinhardt, Ms Nalini Dookie and 


Dr Angela James 


PhaseTwowasschool-basedandconcernedwithclassroompractices(implementation) 
and school-based sessions. The facilitators had to travel to the eight schools, on scheduled 
dates to visit the teachers and learners. A full session of approximately four hours was spent 
at each school. The plan was that teachers were to be observed implementing STEAM with 
the learners. The reality was that when teachers were informed that they will be observed 
they stated that they had completed some work and presented evidence — leaner activities 
in their books, models made by learners and drama activities presented to the class groups. 
The facilitators observed the books, models, etc. and had discussions with the teachers 
re the implementation and the required practices including revisions/ modifications to be 
made. The school initiatives in authentic contexts were included - the Science show for all 
learners; the observation and discussions re the WESSA on Wheels with teachers and how 
teachers could join the organisation and their schools could be Eco-schools including the 
demonstration of environmentally sustainable technologies and processes, for example, 
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a solar oven/cooker, a water heater, a water harvesting system. CASME Mathematics 
focused on hands-on learning experiences and the use of Maths games. The e-STEAM 
Club presentations and projects were explained and exhibited to the learners and teachers. 
There was an initiation and establishment of a Science club at some of the schools. The 
engagement with art in STEAM was also planned and implemented. The teacher capacity 
development and learner group enhancement for the Eskom Expo for Young Scientists 
planning, preparation, conduction and presentation of learner projects was planned, and 
ideas linked to problems in the particular school contexts, were shared. 


Table 2 
The Timetable for Phase Two — School-based Programme 
Classroom 1 Classroom 2 Classroom 3 
Grade 4 Grade5 Grade 6 
Arrival, Setup and Arrival, Setup and Arrival, Setup and 
08h30 
Welcome Welcome Welcome 
09h00 — 09h45 CASME Eskom Expo WESSA 
10h00 - 10h45 Eskom Expo WESSA CASME 
11h30- 12h15 WESSA CASME Eskom Expo 
Science Show — STEC Dr T. | Science Show — STEC Dr T. | Science Show — STEC Dr T 
12h30 -— 13h00 Outside (weather Outside (weather Outside (weather 
permitting) permitting) permitting) 
Departure Departure Departure 


Phase Three, student and community-focused Service-Learning was concerned with 
university students engaging with community members in a participatory manner to work 
with Service-Learning and Entrepreneurial experiences, where community activities for 
solving community issues were to be as presented and discussed. Students were expected to 
be of service with the community for 25 hours and to write reflections on their experiences 
in their reflective diaries. This phase did not take place due to COVID. 


Summing-up 


Many possibilities and challenges with the design and implementation of the STEAM 
programme were experienced. The disciplines of STEAM were represented by the various 
partners, and their experiences of having taught in the Intermediate phase was a strength 
to the development and implementation of the programme. Engaging these specialists in 
designing the programme was enriching for all present, as the ideation sessions were filled 
with relevant contextual actions and activities, some were used before in other settings, 
and others were collectively designed from the discussions and case scenarios presented. 
The programme designed was integrated across, with the environment as the common 
thread throughout. The three phases starting with teacher professional development were 
essential for them to learn about STEAM in a relaxed, fun and informative manner out in 
the field, away for the school setting, a different context, one they had never experienced 
before. The depth of learning, interest, active engagement and high spirits filled the air and 
provided much confidence and safe spaces to learn. The school-based phase required much 
planning and many suggestions on effective engagements were made focusing on time 
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management for the various activities, learner engagements in the sessions — how could 
this be increased, language barriers when presenting to English second and third language 
speakers and the recognition for a translator to be present. In concluding, the two - phase 
programme was well received by all teachers and requests have been received from other 
schools — seeking engagement with the programme. 
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DVIDESIMT ASTUNTOJI NACIONALINE 
MOKSLINE-PRAKTINE KONFERENCIJA 
,»GAMTAMOKSLINIS UGDYMAS BENDROJO 
UGDYMO MOKYKLOJE - 2022": 
KONFERENCIJOS APZVALGA 


Vincentas Lamanauskas 
Vilniaus universitetas, Lietuva 


2022-aisiais metais nacionaliné moksliné-praktiné konferencija ,,gamtamoklinis 
ugdymas bendrojo ugdymo mokykloje — 2022“ vyko nuotoliniu bidu (online). Toks 
konferencijos formatas buvo nulemtas tebesitesiancios Covid-19 pandemijos, todél 
konferencija jau treciqji karta negaléjo vykti iprastu formatu. Dalyvauti konferencijoje 
uzsiregistravo 65 dalyviai. Konferencija, skirtingai nei praéjusiais metais, vyko balandzio 
29-30 dienomis. Konferencija pasveikino MMC ,,Scientia Educologica“ pirmininkas V. 
Lamanauskas, 0 taip pat organizacinio komiteto ir redakcinés kolegijos naré R. Makarskaité- 
Petkeviciené. Konferencijos plenarinis posédis buvo tarptautinis ir itin j}domus. I8 viso io 
posédzio metu buvo pristatyti penki pagrindiniai praneSimai (Zr. 1 lentele). Akivaizdu, kad 
plenarinis posédis ,,apjunge“ skirtingus kontinentus — Afrika (praneSéja Dr. Angela James 
i8 Piety Afrikos Respublikos), Lotyny Amerika (Dr. Solange Locatelli 18 Brazilijos), Europa 
(Dr. Martin Bilek is Cekijos respublikos, Dr. Malgorzata Nodzynska-Moron i8 Lenkijos ir 
Dr. Rita Birzina i8 Latvijos). Visi pleariniai praneSimai bvo savaip jidomis ir aktualiis. 
Prof. M. Nodzynska-Moron praneSimas buvo skirtas neformaliojo gamtamokslinio 
ugdymo aktualijoms. Pristatyti jvairiis praktiniai pavyzdziai, nagrinétos neformaliojo 
gamtamokslinio ugdymo patirtys. Prof. M. Bilek praneSime nagrinéjo chemijos didaktikos 
klausimus. Ypatingas démesys buvo skirtas virtualiems chemijos eksperimentams, taip 
pat eksperimentams pasitelkiant kompiuterines priemones. Prof. A. James aptareé STEM 
programos realizavima dirbant su pradiniy klasiy mokytojais. Nagrinéti tokios programos 
parengimo bei praktinio realizavimo aspektai, pateiktos konkrecios edukacinés patirtys. 

Pagristai galima teigti, kad plenariniai praneSimai buvo ne tik jdomis ir naudingi, 
taciau ir reikSmingi plétojant bei tobulinant gamtamokslinio ugdymo procesa. 


Lentelé 1 
Plenariniai pranesimai 


Autorius ir pavadinimas Salis ir institucija 
Malgorzata Nodzynska-Moron. Non-formal science education in Krokuvos pedagoginis 
Krakow - beneficiaries universitetas, Lenkija 
Solange W. Locatelli. The didactic approach of inquiry-based learning  Federalinis ABC 


with the use of drawings — considerations and notes for future research _universitetas, Brazilija 


Angela James. Designing and implementing a STEAM programme Kwazulu-Natal universitetas, 


for primary school teachers Piety Afrikos Respublika 
ene : . ‘ ; : Karolio universitetas, 

Martin Bilek. Computer-assisted experiments in teaching chemistry Coldjos dedpublite, 

Dagnija Cedere, Inese Jurgena, Rita Birzina, Sandra Kalnina. Lutes i geretieans 

Prospective pre-school teachers’ views on STEM learning in grade 9: Latvija > 


The principle of continuity in education 
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Tos pacios dienos, antroje puséje, vyko dviejy sekcijy darbas. Pirmojoje sekcijoje 
praneSimai daugiausia buvo skirti ikimokyklinio, pradinio ir pagrindinio gamtamokslinio 
ugdymo problematikai. IS viso perskaityti 9 praneSimai. Antrojoje sekcijoje buvo aptariami 
gamtamokslinio ir technologinio ugdymo klausimai gimnazijoje ir aukStojoje mokykloje. 
IS viso perskaityta 10 praneSimy. [domu tai, kad antrojoje sekcijoje buvo pristatyti trys 
uzsienio tyréjy praneSimai. Pravartu juos trumpai aptarti. R. Moodley ir A. James pranesime 
nagrinéjo gamtamokslinio ugdymo aktualijas Piety Afrikos respublikos kontekste. 
Ypatingas démesys buvo skirtas prasmingy poky¢iy (kaitos) galimybéms ir kaip tokios 
galimybés iSnaudojamos ugdymo procese. L. Chystiakova pristaté ekologinio ugdymo 
raidg ir patirti Ukrainoje. Aptarta antrinio medziagy naudojimo esmé, atsiradimo istoriya, 


svarba gamtosaugai ir trijy pagrindiniy komponenty samprata: vartojimo mazinimas — 
pakartotinis naudojimas — perdirbimas. Atlikty tyrimy pagrindu daroma i8vada, kad 


bisimyjy darby ir technologijy mokytoyy vykdomi edukaciniai projektai prisideda prie 
ktrybiniy gebéjimy, ktrybiskumo ugdymo, nestandartiniy sprendimy paieSkos, mokiniy 
atsakomybés stiprinimo. A. James antrajame praneSime nagrinéjo konceptualiuosius 


gamtamokslinio ugdymo klausimus. 


PraneSimy teminis savadas pateikiamas 2 lenteléje. 


Lentelé 2 
Konferencijos pranesimy sqvadas 


Ikimokyklinio, pradinio ir pagrindinio 
gamtamokslinio ugdymo problematika 


Gamtamokslinis ugdymas gimnazijoje ir aukStojoje 
mokykloje 


BakSiené Rita, UZdaviniené Irina. Integruotas 
lietuviy kalbos ir uzsienio kalbos (vokie¢iy) dalyky 
mokymas(is) pradiniame ugdyme (Vilniaus Traky 
Vokes gimnazija, Lietuva) 
Makarskaité-Petkeviciené Rita, MiklaSeviciité 
Diana. Zmogaus organy sistemos. Kaip su jomis 
susipazista 3 klasés mokiniai? (Vilniaus universitetas; 
Vaiky meniné studija ,, Diemedis“ , Lietuva) 
Jaceviciené Rita, Vezbickiené Irena, LadiSiené 
Marija. Vaiko tvarus rySys su gamta ir atidumas 
mus supan¢iai aplinkai: isiklausymas ir paprastumas 
(Vilniaus lopSelis-darzelis ,, Viltené“, Lietuva) 
Vézelyte Ramuné, Grabliauskiené  Biruté. 
Gamtotyra Zaliojoje edukacinéje erdvéje (Vilniaus 
lopSelis-darzelis ,,Zvangutis", Lietuva) 
Makarskaité-Petkevitiené Rita, Pupeikiené 
Jurgita. Orientavimasis aplinkoje ir jos pazinimas: 
veiklos ivairovés ir mokymosi bendradarbiaujant 
aspektai (Vilniaus universitetas, Lietuva) 
Verbickiené Kazé. Pradiniy klasiy mokiniy salytis su 
gamta: pazinimo problema ir edukacinés perspektyvos 
(Vilniaus kolegija, Lietuva) 

Stulpiniené Rita. Vaiky (ir ne tik) patirtinis 
ugdymas(is) zaliyjy erdviy stotelése (Vilniaus 
lopSelis-darzelis ,, Rita", Lietuva) 

Savitiené Danguolé. Tvarus mokiniy patirtinis 
ugdymas(is) STEAM moksly projekte ,,Oksidacijos 
brézinys“ (Visagino "Verdenés" gimnazija, Lietuva) 
Mituziené Danguolé. Zalioji savaité— gamtamokslinis 
ugdymas (Vilniaus Jono Basanaviciaus progimnazija, 
Lietuva) 


Moodley Radhakrishnan, James Angela. Awakening 
to the possibilities of meaningful change (University of 
Kwazulu-Natal, Republic of South Africa) 

Chystiakova Liudmyla. Development of ecological 
education in Ukraine: school aspect (Volodymyr 
Vynnychenko Central Ukrainian State Pedagogical 
University, Ukraine) 

James Angela, Hebe Headman, Shava _ Soul, 
Sikhosana Lettah. Conceptual and Theoretical aspects 
of Researching Natural Science Education (University of 
South Africa, Republic of South Africa) 

Bieliauskaité Eugenija, Kriaucitinaité Virginija. 
Mokiniy kompetencijy ugdymas Erasmus + mobilumo 
veikly tarptautiniame projekte “Veikdamas nedaug — 
darai pokyéius“ (Vilniaus Gabijos progimnazija, Lietuva) 
Kmitiené Giedré. Tyrinéjimais gristi gamtamokslinio 
ugdymo takai (Profesinio mokymo centras ,,Zirmiinai“, 


Lietuva) 
Rudnickaité Eugenija. Geologijos mokslo 
populiarinimas bei  neformalus gamtamokslinis 


ugdymas VU Geologijos muziejuje: i8stikiai, problemos, 
galimybés, patirtis (Vilniaus universitetas, Lietuva) 
Maraziené Rita, AliSauskiené Kristina. Gamtos 
ir Zmogaus bendrysté - interaktyviam patirtiniam 
mokymuisi! (Kauno Sv.Kazimiero progimnazija, Lietuva) 
Stankeviciiité Jolanta. Gamtamokslinio ugdymo patirtis 
su moksleiviais VDU ZUA Mi8ky ir ekologijos fakultete 
(VDU Zemeés tikio akademija, Lietuva) 

Vardauskaité Skirmanté. Fizikos praktiniai darbai 


panaudojant iSmanyji telefong (Kauno Palemono 
gimnaczija, Lietuva) 

Lamanauskas_ Vincentas. Tarptautinio  projekto 
»Bridge2Teach* rezultatai (Vilniaus  universitetas, 
Lietuva) 
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2 lenteléje matyti, kad praneSimy tematika jvairi, 18 esmés buvo aptariamos jvairios 
gamtamokslinio ir technologinio ugdymo sritys. Svarbu tai, kad dalyviai buvo aktyviis, 
vyko intensyvios diskusijos, dalijimasis patirtimi. Konferencijoje buvo pristatyti vykdomo 
tarptautinio projekto ,,Bridge2Teach“ rezultatai. Placiau apie 8} projektq galima rasti 
informacijos projekto internetinéje svetainéje (https://www.bridge2teach-project.eu). 
Kituose praneSimuose buvo pristatytos jvairios gamtamokslinio ugdymo temos. Pavyzdziui, 
E. Rudnickaité aptaré geologinio ugdymo aktualijas. Esminé praneSimo mintis — geologija 
kaip gamtos moksly sritis nepagristai ,,pamirSta“ ir menkai atspindima gamtamokslinio 
ugdymo programose. Buvo aptartas geologijos mokslo populiarinimas per neformalyji 
gamtamokslini ugdymq. Kauno Palemono gimnazijos mokytoja S. Vardauskaité pristaté 
jdomy praktinj praneSimg apie fizikos praktinius darbus panaudojant iSmanyji telefona. 

Dalis konferencijos prane8imy buvo pateikti straipsniy forma ir publikuoti 
konferencijos testiniame straipsniy rinkinyje. Pilnus tekstus galima rasti duomeny bazéje 
adresu: https://oaji.net/journal-archive-stats.html?number=1984&year=2022&issue=1932 
0 

Siy mety leidinyje i8 viso publikuojami 8 straipsniai, kuriuose nagrinéjama 
jvairi gamtamokslinio ugdymo problematika. Visateks¢iai straipsniai tai pat pasiekiami 
konferencijos internetiniame puslapyje adresu: http://gu.puslapiai.lt/gubum/jr-paper_ 
issue/?select_volume=28&select_issue=1 

Papildomai konferencijos leidinys taip pat yra pasiekiamas Siose duomeny 
bazése: Academic Resource Index (ResearchBib) (https://paper.researchbib.com/ 
view/issn/2335-8408/28/0), SCRIBD (https://www.scribd.com/document/613395034/ 
GAMTAMOKSLINIS-UGDY MAS-BENDROJO-UGDY MO-MOKYKLOJE-2022- 
NATURAL-SCIENCE-EDUCATION-IN-A-COMPREHENSIVE-SCHOOL-2022), 
bei Academia.edu (https://www.academia.edu/92537197/GAMTAMOKSLINIS _ 
UGDYMAS BENDROJO_UGDYMO_MOKYKLOJE_2022 NATURAL SCIENCE _ 
EDUCATION _IN_ A COMPREHENSIVE SCHOOL 2022). 


1 paveikslas 2 paveikslas 
Konferencijos leidinio virselis Konferencijos leidinio titulinis lapas 


ISSN 2335-8408 


ISSN 2335-8408 
MOKSLINIS METODINIS CENTRAS 
GAMTAMOKSLINIS »SCIENTIA EDUCOLOGICA“ 
UGDYMAS BENDROJO 
UGDYMO MOKYKLOJE — 2022 


GAMTAMOKSLINIS UGDYMAS BENDROJO 
UGDYMO MOKYKLOJE — 2022 


XXVIII nacionalinés mokslinés praktinés konferencijos straipsniy rinkinys, 
2022 m. balandzio mén. 29-30 d. 


NATURAL SCIENCE EDUCATION 
IN A COMPREHENSIVE SCHOOL — 2022 


sa Proceedings of the Twenty-eight National Scientific-Practical Conference, 
| | 29-30 April, 2022 
ia VI Siauliai, 2022 
Indexed in Open Academic Journal Index (OAJI): CGI) OAJ!— 0.101, SCRIBD, 
Academic Resource Index (ResearchBib), & Internet Archive 


MPREHENSIVE SCHOOLS 20220 aad 
Cg | 3 », 
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Konferencijos dalyviai taip pat galéjo pasidalinti savo patirtimi dirbant nuotoliniu 
pirmos dienos praneSimams sekcijose, dalyviai turéjo galimybe diskusijoms. Buvo aptarti 
praneSimai, o taip pat apsikeista nuomonémis dél kitos konferencijos organizavimo. 
ISsakyta viltis, kad kitais metais konferencija jau galéty vykti iprastu formatu. 


3 paveikslas 4 paveikslas 
Konferencijos dalyviai Konferencijos atidarymas 


GU28_2022 / NATURAL SCIENCE EDUCATION IN A COMPREHENSIVE SCHOOL-2022 


Visi dalyviai pripazino, kad pandemijos salygomis ugdymas yra gerokai apsunkintas. 
Ypa€é tai liecia jvairias neformaliojo ugdymo veiklas, arba veiklas, kurios vyksta uz iprastos 
klasés riby (pvz., ivairi projektiné veikla). Siame kontekste prasmingas G. Kmitienés 
praneSimas apie tyrinéjimais gristus gamtamokslinio ugdymo tikslus. 


5 paveikslas 6 paveikslas 
Plenarinis prof. M. Bilek pranesimas Konferencijos diskusija 


Martin Bilek 
Department of Chemistry and Chemistry Education 


Faculty of Education 
Charles University, Prague, CZ 


Ne maziau idomis buvo ir pirmosios sekcijos praneSimai. Jy tematika jvairi. Aptarti 
tiek grynai didaktiniai klausimai (pvz., R. Makarskaités-Petkevicienés praneSimas apie 
pradinés mokyklos trecios klasés moksleiviy pazinti su zmogaus organy sistemomis), tiek 
neformalus gamtamokslinis ugdymas ikimokyklinéje ugdymo istaigoje ir/ar pradinéje 
mokykloje (pvz., R. Vézelytés ir B. Grabliauskienés praneSimas apie gamtotyra Zaliosiose 
edukacinés erdvése; D. Savicienés praneSimas apie mokiniy patirtini ugdyma(si) STEAM 
moksly projekte ,,Oksidacijos brézinys“). 
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7 paveikslas 8 paveikslas 
Diskusija R. Moodley ir A. James praneSsimas (Piety 


HENSIVE SCHO DOL 


AWAKEN TO POSSIBILITIES 
OF MEANINGFUL CHANGE 


© MeKD Moodley DrAngelajames 


How does MINDFULNESS 
Influence Perception, Belief & Choice? 


Antraja konferencijos diena buvo vedamas seminaras gamtos dalyky mokytojams 
,Integruotas gamtamokslis ugdymas Lietuvoje: pasiekimai ir ateities perspektyvos“ 
(Projektas finansuojamas Lietuvos mokslo tarybos Nr. S-REP-21-3). Atlikto tyrimo 
izvalgos, rekomendacijos ir iSvados / Seminar for science teachers “Integrated science 
education in Lithuania: achievements and future perspectives” (The project is funded 
by the Lithuanian Science Council No. P-REP-21-8). Insights, recommendations and 
conclusions of the research. 

Seminarg vedé VU mokslininky grupé: Dr. AuSra Kyniené, Dr. Jurga Tur¢inaviciené, 
Dr. Grita Skujiené, Dr. Asta MeSkauskiené, Dr. Rita Makarskaité-Petkeviciené, Vytautas 
Kavaliauskas, Agné Girkontaité. 


9 paveikslas 10 paveikslas 
Seminaras Diskusija seminaro metu 


Pirmaji praneSima padaré Ausra Kyniené. PraneSimas susijes su atliktu tyrimu 
apie integruota gamtamokslinj ugdymg. Akcentuota, kad stimulas tokiam tyrimui buvo 
atlikti tarptautiniai tyrimai, o taip pat nacionaliniai mokiniy pasiekimy tyrimai. Ypatingas 
démesys buvo skirtas integruoto gamtos moksly kurso 7-8 klaséms vadoveliy komplekty 
koncepcijos ir rengimo metodikos parengimui ir iSbandymui projekto mokyklose. Taip pat 
buvo aptartas Bendrujy programy atnaujinimo procesas. Pristatytas tyrimas skirtas atlikti 
mokiniy, dirbusiy pagal IGMK programa ir mokiniy, dirbusiy pagal bendrojo ugdymo 
programas (patvirtintas 208 metais), iSsamiq pasiekimy analize. 
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11 paveikslas 12 paveikslas 
Seminaro pabaiga Konferencijos padéka 


% | Vilniaus 
£ | universitetas 


PADEKA / ACKNOWLEDGMENT 


+ NuoSirdziai dékojame visiems 
praneSéjams ir konferencijos 
dalyviams uz jy démes} ir 
interesq gamtamoksliniam ir 
technologiniam ugdymui 


—. 
Informacija ir detali analizé: 
.fsf.vu,ltinaujienos/fakulteto-ivykial/4572-integruotas- : 
gamtamokellni ugdymas-lietuvoje * We sincerely thank all the 
speakers and conference 

participants for their attention 
and interest in science and 
technology education. 


Rekomendacijos ir rezultatai: 
httpstlwww.fst.vu.iUmokslas/mokslo-rezultatalmokslininku- 
rekomendacijos 


V. Kavaliauskas pristaté praneSimqa apie mokiniy gamtamokslinius pasiekimus 
mokantis integraliai ir tai pat mokantis atskiry dalyky. Buvo pristatytas ir aptartas 
gamtamokslinio ugdymo testas. Testa sudaré dvi pagrindinés dalys. Pirmoji dalis — 
trumpi, gamtos moksly integracijos nereikalaujantys klausimai, o antra dalis —j globalius 
moksly siejimo. Esminé igyad tokia, kad apibendrinus gamtos moksly testo rendliatas 
mokiniy, dirbusiy pagal IGMK programa ir PUBP, rezultatai i8 esmés nesiskiria. Be to, 
mokiniams geriausiai sekési atlikti uZduotis susijusias su tema Organizmai ir aplinka, 
prasCiausiai susijusias su Fizikiniais reiskiniais. J. Turéinaviciené ir G. Skujiené pristaté 
atliktg gamtamokslinio tyrimo bendradarbiaujant testo analize. Bendradarbiavimo ir 
gamtamokslinio tyrimo testo paskirtis buvo iSsiai8kinti mokiniy gebéjimus bendradarbiauti 
ir atlikti tyrimus bendradarbiaujant. Atliktos analizés pagrindu praneSéjai_teikia 
rekomendacija, kad norint ugdyti gamtamokslinio raStingumo ir problemy sprendimo 
bendradarbiaujant gebéjimus reikéty rinktis IGMK modelj. A. Girkontaité pranesime 
apzvelgé mokiniy pozitirj, motyvacijq ir doméjimasi gamtos mokslais, o A. MeSkauskiené 
pristaté mokytojy apklausos rezultatus. 

Sios, 28-osios konferencijos darbas buvo jraSytas, todél yra laisvai prieinamas 
internetiniame YouTube kanale (3 lentelé). 


Lentelé 3 
Informacija apie konferencijq 


Pavadinimas Nuoroda 
https://www. youtube.com/watch?v=xSTVHyIrbV 


U&list=PLoZNO1c3z172-RxbETp4AmMQ8Lz2C- 
OPC&index=9&t=1502s 


Plenarinis posédis / Plenary 
meeting 


Sesija 1 / Session 1: Ikimokyklinis 
ir pradinis gamtamokslinis _ https://www.youtube.com/watch?v=A Q4ZP 10W4wM&list=P 
ugdymas / Science education in LoZNO1c3zi72-RxbETp4AmMQ8Lz2C-QPC&index=7 


pre-school and primary school 
Sesija2 /Session2: Gamtamokslinis 


ugdymas progimnazijoje/ 
gimnazijoje ir aukStojoje 
mokykloje / Science education in 
progymnasium / gymnasium and 
higher school 


https://www.youtube.com/watch?v=4mavHhEgw- 
Q&list=PLoZNO1c3zi72-RxbETp4AmMQ8Lz2C- 
QPC&index=8&t=640s 


https://www.youtube.com/watch?v=EBnu8y2AWF 
Konferencijos seminaras Y &list=PLoZNO1c3zi72-RxbETp4AmMQ8Lz2C- 
OPC&index=6&t=819s 
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Dvi konferencijos dienos prabégo labai greitai, 0 i viso joje buvo uZzsiregistrave 65 
dalyviai. Visas konferencijos darbas vyko i8ties sklandziai, todél verta padékoti visiems 
konferencijos organizacinio komiteto nariams, o taip pat dalyviams. 

Gamtamoksliné — ,,kelioné“ _tesiasi. Besidomintys anksciau vykusiomis 
konferencijomis jy apzvalgas gali rasti publikacijose (Lamanauskas, 2017; 2018; 2019; 
2021). 29-oji konferencija vyks 2023 metais balandzio 28—29 d. Trakuose. Konferencijos 
pagrindinis partneris Traky Vytauto DidZiojo gimnazija. 


Literatira 


Lamanauskas, V. (2017). Dvide8imt tre€ioji nacionaliné moksliné praktiné konferencija 
,Gamtamokslinis ugdymas bendrojo ugdymo mokykloje — 2017‘: konferencijos apzvalga 
[23rd national scientific practical conference “Natural science education in a comprehensive 
school — 2017”: Conference review]. Gamtamokslinis ugdymas / Natural Science 
Education, 14(2), 97-104. https://doi.org/10.48127/gu-nse/17.14.97 

Lamanauskas, V. (2018). DvideSimt ketvirtoji nacionaliné moksliné praktiné konferencija 
,Gamtamokslinis ugdymas bendrojo ugdymo mokykloje — 2018‘: konferencijos apzvalga 
[24th national scientific practical conference “Natural science education in a comprehensive 
school — 2018”: Conference review]. Gamtamokslinis ugdymas / Natural Science 
Education, 15(2), 81-88. https://doi.org/10.48127/gu-nse/18.15.81 

Lamanauskas, V. (2019). DvideSimt penktoji nacionaliné moksliné praktiné konferencija 
,Gamtamokslinis ugdymas bendrojo ugdymo mokykloje — 2019*: konferencijos apzvalga 
[25th national scientific practical conference “Natural science education in a comprehensive 
school — 2019”: Conference review]. Gamtamokslinis ugdymas/Natural Science 
Education, 16(2), 116-123. https://doi.org/10.48127/gu-nse/19.16.116 

Lamanauskas, V. (2021). DvideSimt septintoji nacionaliné moksliné-praktiné konferencija 
,Gamtamokslinis ugdymas bendrojo ugdymo mokykloje — 2021“: konferencijos 
apzvalga [27th national scientific practical conference “Natural science education in a 
comprehensive school — 2021”: Conference review]. Gamtamokslinis ugdymas / Natural 
Science Education, 18(2), 105-111. https://doi.org/10.48127/gu-nse/21.18.105 


Summary 


28th NATIONAL SCIENTIFIC PRACTICAL CONFERENCE “NATURAL SCIENCE 
EDUCATION IN A COMPREHENSIVE SCHOOL — 2022”: CONFERENCE REVIEW 


Vincentas Lamanauskas 
Vilnius University, Lithuania 


In 2022, the national scientific-practical conference “Natural science education in a 
comprehensive school — 2022” was held remotely (online). Such conference format was determined 
by the ongoing Covid-19 pandemic; therefore, the conference for the third time already, could not 
take place in its usual format. 

It is obvious that the plenary session “united” different continents — Africa (speaker Dr. 
Angela James from Republic of South Africa), Latin America (Dr. Solange Locatelli from Brazil), 
Europe (Dr. Martin Bilek from Czech Republic, Dr. Malgorzata Nodzynska-Moron from Poland, 
and Dr. Rita Birzina from Latvia). All plenary reports in their own way were interesting and relevant. 
Prof. M. Nodzynska-Moron’s report was dedicated to non-formal natural science education realities. 
Various practical examples were presented, non-formal natural science education experiences were 
analysed. Prof. M. Bilek analysed chemistry didactics issues in his report. A special attention was 
paid to virtual chemistry experiments, as well as to experiments using computer tools. Prof. A. 
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James discussed the implementation of STEM programme while working with primary school 
teachers. Preparation and practical implementation aspects of such programme were analysed, 
concrete educational experiences were presented. 

In the first section, the reports were mainly devoted to the problems of pre-school, primary 
and general natural science education. A total of 9 reports were presented. In the second section, 
issues of natural science and technological education in gymnasium and in higher education 
institutions were discussed. A total of 10 reports were presented. It is interesting that in the second 
section, three reports of foreign researchers were presented. 

The topics of the research were diverse, basically various areas of natural science and 
technological education were discussed. It is important that the participants were active, intense 
discussions and sharing of experiences took place. The results of the ongoing international project 
“Bridge2 Teach” were presented at the conference. More information about this project can be found 
on the project website (https://www.bridge2teach-project.eu). Various natural science education 
topics were presented in other reports. 

On the second day of the conference, a seminar was held for natural science teachers 
“Integrated science education in Lithuania: achievements and future perspectives” (The project 
is funded by the Lithuanian Science Council No. P-REP-21-8). Insights, recommendations, and 
conclusions of the research. 

Most conference reports were presented in the form of articles and published in the 
conference proceedings. One can find full texts in the database at: https://oaji.net/journal-archive- 
stats. html?number=1984&year=2022&issue=19320 
Keywords: online platform, national conference, science education, science teachers, science 
pedagogy. 
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